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The World Leader in High Performance Signal Processing Solutions 


SECTION 1 


Amplifiers 


High Speed Voltage Feedback 
Precision, Low Power 
High Speed Comparator 
Instrumentation Amplifier 
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AD8029/30/40 Single/Dual/Quad Low power, 
High Speed Rail-to-Rail Input/Output Amps 


@ Rail-to-Rail Input and Output 
High Speed 
- 200 MHz, —3 dB Bandwidth (G = +1) 
- 75 Vius Slew Rate 
- 45 ns Settling Time to 0.1% 
Low Cost 
Low Noise 
- 11 nV/VHz and 1 pA/VHz 
@ Wide Supply Range 2.7 V to12V_ 
@ Low Power 
- 1.3 mA supply current 
¢ Small Packaging SOIC-8, SC70, SOT23 -8, TSSOP-14 


PRELIMINARY DATA 
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AD8027/28 Single/Dual Low Distortion, 
High Speed Rail-to-rail Input/Output Amps 


High Speed 
:- 180 MHz, —3 dB Bandwidth (G = +1) 
- 100 V/us Slew Rate 
Low Distortion 
- 120 dB @ 1 MHz SFDR 
- 80 dB @ 5 MHz SFDR 
@ Selectable Input Cross-over Threshold 
Low Noise 
- 4.3 nV/VHz and 1.6 pA/VHz 
@ Low Power 6.5 mA Supply Current 
@ Power-Down Disable Feature 
Wide Supply Range 2./Vto12V_ 
Small Packaging SO-8, SOT23-6, uSO-10 


ANALOG 
1-4 DEVICES 


AD8099: Ultralow Distortion, 1nV/VHz Voltage 
Noise Op Amp 


@ Ultra-Low Noise 
e 1nV/VHz and 2.6 pA/VHz 
@ Ultralow Distortion 
e 2nd Harmonic 100 © load 
¢ —100dB @ 1 MHz and -92dB @ 10 MHz 
e 3rd Harmonic 100 © load 
¢ —100dB @ 1 MHz and -92dB @ 10 MHz 
Packages: SOIC-8 LFCSP-8 
High Speed 
e 500 MHz, (G = +2); 500 MHz (G = +10); 1400 V/s (G = +10) 
External Compensation 
@ Low Power 15 mA I, 
¢ 1 mV Max Offset Voltage 
Wide Supply Voltage Range 
e 5Vto12V 
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AD&351 Low Distortion Differential Amplifier 


AD8351 
VOCM 
ae: 


C) VPOS 


PWUP 


RGP1 

INHI OPHI 

INLO OPLO 
COMM 


PRELIMINARY DATA > Srifree 


- —3 dB Bandwidth of 2.2 GHz 

- Single Resistor Programmable Gain Up to 26 dB 
: Differential Interface 

- Low Noise Input Stage 2.7 nV/VHz 

: Low Harmonic Distortion 


. -79 dBc 2nd @ 70 MHz 
. -81 dBc 3rd @ 70 MHz 


- Single Supply Operation: 3 V to 5.5 V 

- Adjustable Output Common-Mode Voltage 
- Fast Settling and Overdrive Recovery 

- Power-Down Capability 

- 10-Lead pSOIC Package 
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AD8&351 Low Distortion Differential Amplifier 


| AD8351 with 10 dB of Gain eer ene ee ae 

| Driving the AD6645 (RL =1kQ) = 

og |- Analog Input: 7OMHz 
| Encode : 80MHz 


= |. SNR: 64.8 dB eae 
: Fund - 1.1 dBfs 14-BITADC 
HD2 -78.5 dBc 
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AD8&390 Low Power, High Output Current, 
Differential Amplifier 


Vocm 


16 13 
12 -OUT 
PWDN1 3 VEE 
PWDNO Vcc 
—IN 4 9 +OUT 
DGND lap, 


¢ Available in 4mm x 4 mm LFCSP (shown) and 16L QSOP -ePAD 


4-9 ANALOG 
DEVICES 


AD8390 Low Power, High Output Current, 
Differential Amplifier 


¢ Voltage feedback amplifier 
e Ideal for ADSL Central Office (CO) applications 


@ High Output Voltage and Current Drive Enables High Current 
Differential applications 


e 400 mA Peak Output Drive Current 
e 44 V p-p Differential Output Voltage 
High Speed 
e 425 V/uS Differential Slew Rate 
Adjustable supply current to minimize power consumption 
@ Low Power Operation 
e Power Supply operation from £5 V (+10 V) up to £12 V (+24 V) 


e 4 mA total quiescent supply current for full power Central Office 
(CO) applications (20 dBm line power, 5.5 CF). 


« Low Distortion 
e —82 dBc @ 1 MHz Third Harmonic 
e —91 dBc @ 1 MHz Second Harmonic 
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Precision Bipolar Amplifier Roadmap 
Improved Performance, Lower Cost in Small Packages 


R-R In/Out, Low power 


i 2 2 A 
AD8697 Family recision Amp 


AD8671 Family Improved LT1884 


OPx177 Family [mProved OPA22 1nV/VHz Amp with 
Improved OP177/_. Improved LF noise 
Bipolar R-R out “OP27” 
“OP1177”Amp 


60723 oii amp in 


Low Noise R-R JFET 
AD8627 Family R-R 


Out SC70/MSOP 


AD8512 Family 


AD8610 Family Improved OPA234 
25Mhz Improved 


OPA627 


“OP282” in MSOP 


JFET 
Low PWR R-R JFET 


3nV/VHz JFET Amplifier in SC70 
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Precision CMOS Amplifier Roadmap 


High Performance, Low Cost in Small Packages 


<5 nV/VHz Fast DigiTrim Amp 


AD8651 40 Mhz AD8615 20 Mhz 
6 nV Noise DigiTrim 100 mA I, DigiTrim 


AD8601 DigiTrim 
® Precision R-R _ AD8603 
<50 WA, <2.0 V DigiTrim 
AD8605 10 MHz a 
8 nV Noise DigiTri <500 WA DigiTrim Amp 
AD8541 +5 V Digitrim Amp 
2.7 V < 50 vA Amp 


AD8515 
1.8 V < 500 vA Amp 
1.8V <1yA Amp 


Prog. Auto-zero 
Bridge Amplifier 


7V mn : 

ert tig AD8628 SOT23 5 V Auto-zero Amp 
Low Noise Auto- Low Power 1.8V Chopper 
zero Amp Auto-zero Amp Inst. Amplifier 
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AD8510/12/13 Single/Duai/Quad 
Precision Low Noise JFET Amplifiers 


¢ Offset Voltage <400 yV (Max) 

@ ToVos: 1 UV!’ C (Typ) 

¢ Voltage Noise 8 nV/VHz @ 1 kHz 

¢ Bias Current 80 pA (Max) 

@ 20 V/s Slew Rate 

@ Gain Bandwidth Product > 8 MHz 

@ Single (AD8510) and Dual (AD8512) and Quad (AD8513) 
@ +5 V to +15 V Supplies 

 MSOP or SOIC (Single/Dual) TSSOP (Quad) 
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AD8625/26/27 Single/Dual/Quad Precision, Low 
Power, Single Supply JFET Amplifiers 


@ Single-Supply Operation: 5 V to 26 V 
¢ Dual Supply Operation: £2.5 V to +13 V 
@ Very low I,: 1 pA (Max) 
@ Rail-to-Rail Output 
@ Low Supply Current: 750 pA/Amp 
¢ Low Offset Voltage: 500 pV Max @V, =5 V 
@ 5 MHz Bandwidth 
@ Unity Gain Stable 
No Phase Reversal 
¢ Outputs Stable with Capacitive Loads over 500 pF 
Small Packages: 
e Single SC-70 and SOIC-8 
e Dual MSOP-8 
e Quad TSSOP-14 
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AD8697/98/99 Single/Dual/Quad Very Low Input 
Bias Current, Low Noise, High Precision, 
Rail-to-Rail Output, Op Amps 


@ 600 WA Max Supply Current 

@ 60 WV Max Offset Voltage 

@ 1.2 pV/° C Max Offset Voltage Drift 

@ 500 pA Max Input Bias Current 

¢ 10 nV/VHz Noise 

¢ 110 dB Min Common Mode Rejection 

Wide Operating Temperature: —40° C to +125° C 
No Phase Reversal 

¢ Fits Industry Standard Precision Op Amp Sockets 


¢ Single/Dual in uSOIC, Quad in TSSOP 


¢ Also in industry standard Precision Op Amp packages 
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AD8515 1.8 V Low Power CMOS Rail-to-Rail 
Input/Output Op Amp 


@ Single-Supply Operation: 1.8 V to 5 V 
@ Offset Voltage: 6 mV Max 

¢ SC70 and SOT-23 Packaging 

@ Slew Rate: 2.7 V/us 

¢ Bandwidth: 5 MHz 

 Rail-to-Rail Input and Output Swing 
Low Input Bias Current: 30 pA Max 
Low Supply Current: 450 uA/Amp Max 
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The AD&860x Family of DigiTrim Amplifiers 


Low Cost and Precision In SOT-23 and MSOP Packages 


¢ Trimming Is Done after the Device Is Packaged! 
- A digital code is entered into the device to adjust the 
offset voltage 


This Means Lower Cost Because: 
: No lasers or extra capital equipment required 
: Wafer testing not required—only final test 
- Lowcost CMOS process is used 
: As process size shrinks, trim area becomes smaller 


ANALOG 
DEVICES 


AD8603/07/09 Single/Dual/Quad Precision 
Micropower Low Noise CMOS Rail-to-Rail 
Input/Output Op Amps 


Low Offset Voltage: 60 WV max 

@ Low Input Bias Current: 1 pA max 

@ Single-Supply Operation: 1.8 V to 5 V 
Low Noise: 28 nV/VHz 

@ Micropower: 50 yA/ Amp Max 

@ No Phase Reversal 

@ Unity Gain Stable 


¢ Packages: AD8603, SOT-23, 
AD8607, SOIC and ySOIC, 
AD8609, SOIC and TSSOP 
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AD8651/52 Single/Dual Very Fast Low Noise 


Precision CMOS Rail-to-Rail Op Amps 


Low Offset Voltage: 100 uV max 

@ Low Input Bias Current: 10 pA max 

@ Single-Supply Operation: 1.8 V to5 V 

¢ Low Noise: 5.6 nV/VHz @ 100 kHz 

@ >38 MHz BW (100 pF load) 

@ 41 V/s Slew Rate 

Fast Settling: 200 ns to 0.1% 

@ Unity Gain Stable 

¢ Packages: AD8651, MSOP8 and SOIC8 


PRELIMINARY DATA 
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AD8671/72/74 Precision Very Low Noise 
Low Input Bias Current Op Amp 


¢ Low Noise: 2.8 nV/VHz @ 1kHz 

@ Wide Bandwidth: 10 MHz 

@ Low Input Bias Current: 10 nA Max 

@ Low Offset Voltage: 75 pV Max 

@ High Open Loop Gain: 135 dB 

Low Supply Current: 3 mA/Amp 

Dual Supply Operation: £5 V to +15 V 
@ Unity Gain Stable 


@ No Phase Reversal 
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New Tiny Package Options: 
CSP Packages and Bumped Dies 


Chip Scale 


Advantages 
Smaller Footprint 


Lower Thermal 
Resistance 
Lower Lead Parasitics 


New Products 


9SM2211 OX OL LFCSP 
AD856/ 4x4 16L LFCSP 


AD8099 3x3 8L LFCOSP 
AD8605* Bumped Die MicroCSP™ 
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AD8&220 Precision Instrumentation Amplifier In 
a SOIC Package 


@ Excellent Noise Immunity: 
¢ EXCELLENT AC and DC PERFORMANCE 
85 dB Minimum CMRR DC to 10 kHz (G = 1 ARN) 
¢ 90 dB Minimum CMRR DC to 10 kHz (G = 1 BRN) 
@ 0.3 yV/° C Max Input Offset Drift (BRN) 
¢ 10 ppm/° C Max Gain Drift (G = 1 ARN) 
¢ 7 nV/VHz RTI Input Noise 
@ Supply Voltage Range: 
e Dual Supply #2.3 V to +18 V 
e Single Supply 4.6 V to 36 V 
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AD8221 Precision Instrumentation Amplifier In 
a Micro SOIC Package 


@ Excellent Noise Immunity: 
@ EXCELLENT AC and DC PERFORMANCE 
¢ 70 dB Minimum CMRR DC to 10 kHz (G = 1 ARM) 
¢ 80 dB Minimum CMRR DC to 10 kHz (G = 1 BRM) 
@ 0.3 yV/° C Max Input Offset Drift (BRM) 
@¢ 10 ppm/° C Max Gain Drift (G = 1 ARM) 
¢ 7 nV/VHz RTI Input Noise 
Supply Voltage Range: 
e Dual Supply +2.3 V to +18 V 
e Single Supply 4.6 V to 36 V 
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AD8221: Best Instrumentation Amplifier Ever. 
Bar None! 


AD8221 vs. INA126 


AD8221 ySOIC (G=5) 


80° 


CMRR (dB) 
oO) 
i) 


£& 
=e) 


AD8221 | _ } 


20 -IN RG RG+IN _ 
OSB BEBO 
0.1 1 10 100 1000 10000 100000 1000000 


Frequency (Hz) 
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AD&8&221: Best Instrumentation Amplifier Ever. 
Bar None! 


Package uSOIC SOIC 
SOIC 


= 7 nVVHz RTI 43 nVVHz RTI 
CMRR vs. 80dB@10kHz |60dB@10kHz 
Frequency 


(G = 1) (G = 1) 


Ofiset 50 uV Vosi 125 WV Vosi 
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AD8&230 Low Drift Instrumentation 
Amplifier 


Resistor Programmable Gain Range: AD8230 
e 10 to 1000 V4 
Supply Voltage Range: \/- 


e Dual Supply +5 V to +8 V Veer 2 
¢ EXCELLENT AC and DC PERFORMANCE y,,, 
¢ 100 dB Minimum CMRR @ 60 Hz 

@ 10 pV Max Offset Voltage (RTI; G = 100) 

@ 50 nV/° C Max Offset Drift 


¢ 10 ppm Max Nonlinearity 
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AD53519 DUAL ULTRAFAST VOLTAGE 
COMPARATOR 


~NONINVERTING 


INPUT Q OUTPUT 


INVERTING /Q OUTPUT 
INPUT 


LATCHENABLE /LATCH ENABLE 
INPUT INPUT 
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AD53519 DUAL ULTRAFAST VOLTAGE 
COMPARATOR 
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¢ Robust Input Protection 

@ 300 ps Propagation Delay Input to Output 
75 ps Propagation Delay Variation 

¢ 500 f, of jitter with a SR = 1 V/ns 

¢ Differential ECL Compatible Outputs 

¢ Differential Latch Control 

Power Supply Rejection Greater than 70 dB 
¢ Typical 3.0 dB Bandwidth > 2.5 GHz 

@ Typical Output Rise/Fall of 175 ps 


PRELIMINARY DATA 
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Best-in-Class Propagation Delay 


@ 300 ps Propagation Delay Input-to-Output 


e Dual channel comparators with and without Latch Function 


SPT9689B 
SPT9689A 
] MAX9600 
AD53519 


0 500 1000 1500 2000 2500 3000 
ps Propagation Delay 
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Best-in-Class Pricing 


ASP versus Tpd, Dual Configuration 


$35.00 

$30.00 lladeslllll 

$25.00 

$20.00 

$15.00 

$10.00 - oo 
Maxim Maxim Elantec 

$5.00| ee re 

$0.00 AD53519 ie 

ns 
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ATE Products Group Comparator Portfolio 


Roadmap 
2002 2003 | 2004 | 2005 | 2006 = 2007 
, Dual Compare, Single : : : 
XFCB3 Latch, ECL with w/50Q 


term 


ATE PC 
&, C w/d Term 
ene Single Latch 
wlio Term 
= PECL 
w/o Term : 
Single Latch | 
w/o Term 
XFCB2 Packa e Extension, MLF 
Comparator : Dual Compare w/Latch 
Test Chi 7 <300ps Prop delay : 
! , | AD5353 
AD53519 PECL 


20Id PLCC 
300ps Prop delay 
2.5Ghz —3db BW 
5Gbps Toggle Rate 


| | | | ANALOG 
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Dual Compare wiLatch : AD53538 


The World Leader in High Performance Signal Processing Solutions 


SECTION 2 


Analog-to-Digital 
Converters 


High Speed ADCs 
General Purpose ADCs 
Sigma-Delta ADCs 
Special Purpose ADCs 
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Converter Trends in High Performance Signal 
Processing Applications 


¢ Increased Dynamic Range 
@ Higher Resolution (ENOB) 


Higher Sample Rates And 
Wider Bandwidth 


@ Lower Power 
Smaller Size 
¢ Direct IF Input Sampling 


¢ Increased Functionality/ 
Flexibility 


www.analog.com/fas 
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ADC Pin Compatibility — Single ADCs 


ADI continues to develop pin-compatible product families 


8-Bit: AD9057, 5 V 40/60/80 MSPS 
AD9283, 3 V 50/80/100 MSPS 
eid 


10-Bit: AD9215, 3 V 65/80/105 MSPS 
12-Bit: AD9235/6, 3 V 20/40/65/80 MSPS 


28-TSSOP 
ae 12-Bit: AD922x Family, 5 V 1/3/10/25/40/65 MSPS 


10-Bit: AD9215, 3 V 65/80/105 MSPS 
~~ | 12-Bit: AD9235/6, 3 V 20/40/65/80 MSPS 
14-Bit: AD9245, 3 V 80 MSPS 


48-LQFP (1.4mm) 12-Bit: AD9226, 5 V 65 MSPS 
14-Bit: AD9244,5V 65 MSPS 
52-PQ4 ___,|12-Bit: AD9432/3, 5 V 80/105/125 MSPS 
Sere ey, 14-Bit: AD6644/5, 5 V 40/65/80/105 MSPS 


10-Bit AD9411, 3.3 210 MSPS 
100-TQFP \)  ___-| 12-Bit: AD9430, 3.3 V 170/210 MSPS 
OP dice 14-bit Future 
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ADC Pin Compatibility — Multichannel ADCs 


____, | 8-Bit! AD9284, Dual 28 MSPS 
28-TSSOP 10-Bit: AD9201, Dual 20 MSPS 


48-LQFP (1.4mm)) —~ | 8-Bit: | AD9288, Dual 3 V 40/80/100 MSPS 
10-Bit: AD9218, Dual 3 V 65/80/105 MSPS 


AD9238, Dual 3 V 20/40/65 MSPS 
Future 


64-LQFP (1.4mm) ) —> 


8-Bit: AD9289, Quad 3 V Serial LVDS 65 MSPS 

64-BGA (0.8mm) ) —> 10-Bit: future 
12-Bit: AD9229, Quad 3 V Serial LVDS 65 MSPS 

14-Bit: Future 
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6-/8-/10-Bit ADC Product Roadmap 


10-BIT 
AD9051 (60 MSPS) 
AD9071 (100 MSPS) 
AD9200 (20 MSPS) 
AD9203 (40 MSPS) 

| AD9214 (65/80/105 MSPS) 
AD9410 (210 MSPS) 
AD9201 (DUAL 20 MSPS) 


AD9218 (DUAL 40/65/80/105 MSPS) 


8-BIT 

AD9054A (135/200 MSPS) 
AD9057 (40/60/80 MSPS) 
AD9059 (DUAL 60 MSPS) 
AD9280 (32 MSPS) 

AD9281 (DUAL 28 MSPS) 
AD9283 (50/80/100 MSPS) 
AD9288 (DUAL 40/80/100 MSPS) 
AD9483 (TRIPLE 100/140 MSPS) 


6-BIT 
AD9066 (DUAL 60 MSPS) 


Released 
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10-BiT 


AD9215 
3 V, 10-BIT 


AD9411 
Pin comp 


Multi- 
channel 
3 V 60+ MSPS 


105 MSPS 
120 mW 


w/ AD9430 
210 MSPS 


8-BIT 


AD9480 AD9289 
Quad 8-bit 


3 V Cores 


250 MSPS 
3.3 V Serial LVDS 


400+ MSPS 
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12-/14-/16-Bit ADC Product Roadmap 
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16-BIT 
AD9260 [20 MSPS (8x)] 


14-BIT 

AD9240 (10 MSPS) 
AD9241 (1 MSPS) 
AD9243 (3 MSPS) 
AD6644 (40/65 MSPS) 
AD6645 (80 MSPS) 


12-BIT 

AD9220 (10 MSPS) 
AD9221 (1.5 MSPS) 
AD9223 (3 MSPS) 
AD9224 (40 MSPS) 
AD9225 (25 MSPS) 
AD9226 (65 MSPS) 
AD9235 (20/40/65 MSPS) 
AD9430 (170 MSPS) 
AD9432 (80/105 MSPS) 
AD9433 (105/125 MSPS) 
AD9042 (41 MSPS) 
AD6640 (65 MSPS) 


Released 


16-BiT 


14-BIT 


AD6645 
14-BIT, 5 V 
105 MSPS 


AD9430 
12-BIT, 3 V 
210 MSPS 


AD9238 
12-BIT, Dual 
20/40/65 MSPS 


AD9244 
14-BIT, CMOS 
40/65 MSPS 


AD9237 
65 MSPS, 3.3 V 
Ultra Low Power 


AD9236 
12-BIT, 3.3 V 
80 MSPS 


AD9245 
3 V, CMOS 
80 MSPS 


Multi- 
channel 
3 V 60+ MSPS 


ANALOG 
DEVICES 


AD9480 8-Bit, 250 MSPS ADC 


VREFIN VREFOUT AGND DGND DRVDD AVDD 
tT 4 o ® © $ 


Reference 


AD9480 


VIN+ 
8-Bit 
VIN- ADC 
Pipeline 


& 
PDWN DFS MODE/ CMOS/ 
LVDSBIAS LVDS 


om: PRELIMINARY DATA 
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AD9480 8-Bit, 250 MSPS ADC 


DNL = +0.25 LSB 

¢ INL = +0.5 LSB 

@ Single 3.3 V Supply Operation (3.0 V to 3.6 V) 
¢ Power Dissipation of 300 mW at 250 MSPS 
¢ 1 Vp-p Analog Input Range 

¢ Internal Reference 

@ Single-Ended or Differential Analog Inputs 
¢ LVDS or Single-Ended TTL/CMOS Outputs 
¢ Power-Down Mode 

@ Clock Duty Cycle Stabilizer 

¢ Pin-Similar to AD9054A 
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AD9289 Quad 8-Bit, 65 MSPS Serial LVDS 3 V 
A/D Converter 


AVDD PDWN DFS DRVDD OR+OR- 


D1+A 
D1-A 


D1+D 
D1-D 


y DCO+ 
r DCO- 


CLK+ CLK- 
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AD9289 Quad 8-Bit, 65 MSPS Serial LVDS 3 V 
A/D Converter 


Four ADCs in One Package 
@ Serial LVDS Digital Outputs up to 520 MHz (ANSI 644) 
Data Clock Output Provided 
@ SNR = 47 dB (to Nyquist) 
@ Excellent Linearity: 

e DNL = + 0.25 LSB (Typical) 

e INL = + 0.5 LSB (Typical) 
@ 400 MHz Full Power Analog Bandwidth 
Power Dissipation = 260 mW at 65 MSPS 
@ Input Voltage Range (1 V p-p — 2 V p-p) 
@ 3.0 V Supply Operation 
¢ Power-Down Mode 
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AD9215 10-Bit, 65/80/1105 MSPS, 3 V ADC 


AVDD DRYDD 


REFB 
A 10 
< Do (MSB) 
VREF 1 Do 
ame CLOCK 
. 
SELECT \ 0.5V 


AGND CLOCK PDWN MODE DRGND 
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AD9215 10-Bit, 65/80/1105 MSPS 3 V ADC 


@ SNR = 58 dB dB to Nyquist 
@ Low Power: 

- 75 mW @ 65 MSPS 

- 90 mW @ 80 MSPS 

- 120 mW @ 105 MSPS 
¢ 400 MHz Analog Bandwidth 
@ On-Chip Reference and Track-and-Hold 
¢1Vp-p or 2 V p-p Analog Input Range 
¢ Single 3 V Supply Operation (2.7 V — 3.6 V) 
¢ Twos Complement or Offset Binary Data Format 
@ Power-Down Mode = 1 mW 
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AD9237 12-Bit, 20/40/65 MSPS 3 V Low Power 
A/D Converter 
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DRVDD 
* 


~ D11 (MSB) 
DO (LSB) 


MODE 
SELECT 


ad € Ss »> * é 
AVSS CLOCK PDWN MODE2 MODE DRVSS 
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AD9237 12-Bit, 20/40/65 MSPS 3 V Low Power 
A/D Converter 


@ Ultralow Power 
e 30 mW @ 20 MSPS; 
e 60 mW @ 40 MSPS; 
e 90 mW @ 65 MSPS 
@ SNR = 66 dB (to Nyquist); 
@ SFDR = 78 dBc @ 2.4 MHz Analog Input 
¢ DNL =+0.5 LSB 
¢ Differential Input with 200 MHz Full Power Bandwidth 
@ Flexible and Selectable Analog Input: 4 V p-p to 1 V p-p 
¢ Data Formats Supported; 
e Offset Binary 
e Two’s Complement 
e Gray Code 
@ Output Enable Pin 
¢ Two-Step Power Down; Full Power Down and Sleep Mode 
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AD9235/36 12-Bit 20/40/65/80 MSPS 3 V ADC 
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AVDD DRVDD 
z ou 


CLOCK 
DUTY CYCLE 
STABLIZER 


a i i 
PDWWN MODE DRGND 
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AD9235/36 12-Bit 20/40/65/80 MSPS 3 V ADC 
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On-Chip Track and Hold and Reference 
200 MHz Analog Bandwidth 

69 dB SNR with 10.3 MHz Input 

80 dB SFDR with 10.3 MHz Input 

Power Dissipation of 450 mW 

DNL of +0.5 LSB Typical 

1 V p-p to 2 V p-p Differential Input 
Binary or Twos Complement Output 
Single 3 V Supply Operation 

20 and 40, 65 MSPS Speed Grades (AD9235) 
28-Pin TSSOP and 32-Lead LFCSP — 
Pin-Compatible to AD9215 (10-Bit) 


PRELIMINARY DATA 
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AD9215/35/36/37/45 LFCSP Package 


@ AD9215, AD9235/36 and AD9245 
Family in 32-Lead Chip Scale 
Package (LFCSP) 

@ SOIC Package: 

- 192.77 mm¢ area 
@ TSSOP Package: 

- 63.7 mm area 

: 67% smaller than SOIC package 
@ LFCSP Package: 

- 5mm x 5mm = 25 mn’ area 

- 60% smaller than TSSOP package 

: 87% smaller than SOIC package 
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AD9238 12-Bit 20/40/65 MSPS 3 V Dual ADC 


AVDD DRVDD 


OEB A 
OTR_A 


D11_A 
DO_A 


MUX SELECT 
C) CLK_A 
C) CLK_B 
DCS 
DFS 

MODE PDWN_A 
SELECT PDWN B 
SHARED_REF 
OEB B 
OTR_B 


D11_B 
DO_B 


AGND DRGND 
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AD9238 12-Bit 20/40/65 MSPS 3 V Dual ADC 
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¢ Differential or Single-Ended Analog Inputs 
- 500 MHz Bandwidth 
- Variable Span: 1 V p-p to 2 V p-p 
@ SNR = 70 dB (to Nyquist) 
 SFDR = 90 dB (to Nyquist) 
DNL = +0.4 LSB 
@ Single 3 V/5 V Operation 
@ Low Power 
- 600 mW @ 60 MSPS 
- 330 mW @ 40 MSPS 
- 190 mW @ 20 MSPS 
@ Clock Duty Stabilizer 
@ Binary or Twos Complement Output Data Format 


PRELIMINARY DATA 
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AD9244 IF Sampling, Low Power CMOS 


14-Bit, 40/65 MSPS ADC 


AVDD REFT REFB DRVDD 


@ 
AD9244 
TEN 


C) 
STAGE () DFS 
PIPELINE 
@ ADC 


OUTPUT () OTR 
REGISTER 


REFERENCE 
( ) OEB 


AGND CML VR’ VREF SENSE- REF DGND 
GND 
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AD9244 IF Sampling, Low Power CMOS 
14-Bit, 40/65 MSPS ADC 
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@ SFDR: 83 dB up to Nyquist 

@ SNR = 74 dB up to Nyquist 

@ 750 MHz Analog Input Bandwidth 

¢1V p-p to 2 V p-p Differential Full-Scale Analog Input Range 
DNL = +0.6 LSB 

¢ Twos Complement/Straight Binary Output Data Format 
¢ Straight Binary or Twos Complement Output Data 

@ Out-of-Range Indicator 

@ Low Power: 590 mW at 65 MSPS with f,, up to Nyquist 
@ 340 mW at 40 MSPS with f,, up to Nyquist 

@ 48-Lead LQFP Package 

@ Pin-Compatible to AD9226 (12-Bit) 
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AD9245 14-Bit, 80 MSPS3 V A/D Converter 


AVDD 


* 
van (>, |] MCD | a Os 
VINB © C e é 1 1/2-BIT PIPELINE 


REFT ¢ 


REFB ¢ 


OUTPUT BUFFERS » OTR 
Lorn 


AD$245 lesaues 


VREF ¢ CLOCK 
DUTY CYCLE 
STABILIZER 
SENSE C 


PDWN MODE DRGND Ane 
DEVICES 


AGND CLK 


AD9245 14-Bit, 80 MSPS 3 V A/D Converter 


@ SNR = 72 dBc (to Nyquist) 

@ SFDR = 84 dBc (@ 2.4 MHz Analog Input) 82 dBc (to Nyquist) 
¢ DNL =+0.5 LSB 

@ Low Power: 450 mW at 80 MSPS 

¢ Differential Input with 500 MHz Bandwidth 

@ On—Chip Reference and SHA 

@ Flexible Analog Input: 1 V p-p to 2 V p-p Range 

@ Single 3 V Supply Operation (2.7 V to 3.6 V) 

¢ Offset Binary or Twos Complement Data Format 


@ Clock Duty Cycle Stabilizer 
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AD6645 14-Bit 80/105 MSPS A/D Converter 


Designed for multichannel multimode receivers, the AD6645 
is also useful in single-channel, wide bandwidth systems 


AVece =DVer 


>> 


INTERNAL 
TIMING eee ERROR CORRECTION LOGIC 


GND DMID OVR DRY Di3 D1i2 Dili D0 D9 D& OD? Dé Dd D& D3 D2. ODI DO 
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AD6645 14-Bit, 80/105 MSPS A/D Converter 
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@ 250 MHz Bandwidth 

¢ Differential Inputs with 2.2 V p-p Input Range 
@ SNR = 75 dB with 15 MHz f,, @ 80 MSPS 

@ SFDR = 89 dBc with 70 MHz f,, @ 80 MSPS 

¢ 100 dB Multitone SFDR 

¢ IF Sampling to 200 MHz 

@ 0.1 ps Sampling Jitter 

@ Single 5 V Analog Supply, 1.5 W Dissipation 
¢ Output Data 3.3 V or 5 V CMOS-Compatible 
 Pin-Compatible to AD6644 
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AD6645 14-Bit, 80/105 MSPS ADC 


Enabling Technology for SoftCell® Multicarrier Receiver 
Platform 


- 100 dBc Multitone SFDR 
- 89 dBc FS SFDR 
- 75 dB SNR 
¢ WB-CDMA Receiver Design 
- Wideband single carrier solution 


- Dynamic range provides flexible filtering for emerging 
3G blocking specifications 
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ADI’s Dynamic Duos 


ADI has a strong portfolio of dual A/D converters offering 
the best solution for sample rate, bandwidth, power, 
speed, and cost requirements. 


DUAL A/D SAMPLE RATE 
CONVERTERS RESOLUTION = POWER (mW) 


AD9066 


AD9281 - 28 £20 


AD9059 - 80 400 
AD9288 - 40/80/100 ~ 156/171/180 


AD9201 - 20 £19 
AD9218 - 40/65/80/105 350/550 


AD9238 - 20/40/65 180/330/600 


AD10242 - 40 1750 
AD10265 - 65 2100 
AD10201 - 1800 
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High Speed ADC FIFO Evaluation Kit 


2-30 


¢ Buffer Memory Board for Capturing Digital Data 
¢ Two 32 kB FIFOs 
@ Simplifies Evaluation of High Speed ADCs 
¢ Up to 133 MSPS Clock Rate on Each Channel 
@ Measure Performance with ADC Analyzer™ Software 
- Real-Time FFT and Time Domain Analysis 
- Analyze SNR, SINAD, SFDR, Harmonics 
Simple PC Parallel Port Interface 
@ Compatible with Windows 95/98/2000/NT 
@ HSC-ADC-EVAL-SC for Single-Channel ADCs 
@ HSC-ADC-EVAL-DC for Dual or Demuxed ADCs 


@ www.analog.com/hsc-FIFO 
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8-/10-Bit ADC Family Tree 


SERIAL 


SINGLE 


8-BIT 
AD7823 


AD7827 
ADTare Sesor 
NeW 10-BIT 
[wewry, 407810 

AD7477—* 
WITH ON-CHIP 
TEMPERATURE SENSOR 


AD7418 — IC 
AD7818 — SPI 
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MULTICHANNEL 


SINGLE 


10-BIT 3-BIT 
AD7811 (4-Channel) AD7819 
AD7812 (8-Channel) AD7822 
10-BIT 
AD7813 


AD7470 Ge7 


WITH ON-CHIP 


TEMPERATURE SENSOR 


AD7417 — IC (4-Channel) 
AD7817 — SPI (4-Channel) 


PARALLEL 


MULTICHANNEL 


8-BIT 
AD7825 
(4-Channel) 


AD7829 
(8-Channel) 


ANALOG 
DEVICES 


AD7466/67/68 1.8 V, Micropower, 12-/10-/8-Bit 
100 kSPS ADCs in 6-Lead SOT-23 


Vppb 


12/10/8-BIT 


vn eeesaive 
ADC 
7 SCLK 
CONTROL LOGIC SDATA 
ww CS 
AD 1466/6 7/68 AD7/466: 12-Bit 
- AD746/7: 10-Bit 
GND AD7468: 8-Bit 
oi PRELIMINARY DATA ANALOG 
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AD7466/67/68 1.8 V, Micropower, 12-/10-/8-Bit 
100 kSPS ADCs in 6-Lead SOT-23 


@ World’s Lowest Power ADCs: 


= 1mW max at 100 kSPS with 3 V supplies 
- 0.6 mW max at 100 kSPS with 1.8 V supplies 
- Standby mode: 1 yA Max 

Specified for V,, of 1.8 V— 3.3 V 


Fast Throughput Rate: 100 kSPS 
@ 500 kHZ Analog Bandwidth 
 /0 dB SNR at 30 kHz Input Frequency 
@ Flexible Power/Serial Clock Speed Management 
@ No Pipeline Delays 
High-Speed Serial Interface 
= SPI™/QSPI™/MICROWIRE™/DSP compatible 
 6-Lead SOT-23 Package 


as PRELIMINARY DATA ANALOG 
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New AD7476A/77A/78A Family 


We have just halved the size of the worlds smallest ADC! 


Bes es 


SOT-23 


6-Lead Vv Fast Throughput Rate: 


14MSPS(A)/600kSPS(B) 


Y Wide Input Bandwidth: 
5 MHz typ 


Y High Speed SPI/QSPI/DSP 
Compatible Interface 


¥v Low-Power: 3.6 mW typ @ 
1MSPS with 3 V Supplies 


¥Y Standby Mode: 1 nA Max 
Y No Pipeline Delays 


SC-70 
6-Lead 
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AD7476A/77A/78A 1 MSPS, 12-/10-/8-Bit ADCs 
in 6-Lead SC-70 and 8-Lead SOIC 


DD 


8-/10-/12-BIT 
+] > SUCCESSIVE 


— MATION 


CONTROL 
LOGIC 


AD7476A/AD7477A/AD7478A 


GND 
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AD7476A/77A/78A 1 MSPS, 12-/10-/8-Bit ADCs 
in 6-Lead SC-70 and 8-Lead SOIC 
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@ Fast Throughput Rate: 1 MSPS 
Specified for V,, of 2.35 V — 5.25 V 
Low Power: 
- 3.6 mW Typ @ 1 MSPS with 3 V supplies 
- 15 mW Typ @ 1 MSPS with 5 V supplies 
- Standby mode: 1 pA Max 
¢ Wide Input Bandwidth: 
- 70 dB SNR at 100 kHz input frequency 
@ Flexible Power/Serial Clock Speed Management 


@ No Pipeline Delays 


_@ High-Speed Serial Interface 


= SPI™/QSPI™/MICROWIRE™/DSP compatible 
¢ 6-Lead SC-70 Package 


@ 8-Lead SOIC Package 
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AD7904/14/24 4-Channel, 1 MSPS, 8-/10-/12-Bit 
ADCs with Sequencer in 16-Lead TSSOP 


Vpp 


8-/10-/12-BIT 
SUCCESSIVE 
APPROXIMATION 
ADC 


AD7904/AD7914/AD7924 


GND 
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AD7904/14/24 4-Channel, 1 MSPS, 8-/10-/12-Bit 
ADCs with Sequencer in 16-Lead TSSOP 


Fast Throughput Rate: 1 MSPS 
Specified for V,, of 2.7 V to 5.25 V 
@ Low Power: 

e 6 mW max at 1 MSPS with 3 V Supplies 

e 13.5 mW max at 1 MSPS with 5 V Supplies 
@ Four (Single-Ended) Inputs with Sequencer 
Wide Input Bandwidth: 

e AD7/924: 70 dB SNR at 50 kHz Input Frequency 
@ Flexible Power/Serial Clock Speed Management 
@ No Pipeline Delays 
@ High Speed Serial Interface 

e SPI™/QSPI™/MICROWIRE™/DSP Compatible 
@ Shutdown Mode: 0.5 vA Max 
 16-Lead TSSOP Package 
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AD7908/18/28 8-Channel, 1 MSPS, 8-/10-/12-Bit 
ADCs with Sequencer in 20-Lead TSSOP 


AVop 


8-/10-/12-BIT 
SUCCESSIVE 
APPROXIMATION 
ADC 


GND 
2-A0 | ANALOG 
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AD7908/18/28 &-Channel, 1 MSPS, 8-/10-/12-Bit 
ADCs with Sequencer in 20-Lead TSSOP 


« Fast Throughput Rate: 1 MSPS 
@ Specified for AVDD of 2.7 V to 5.25 V 
@ Low Power: 

e 6.0 mW Max at 1 MSPS with 3 V Supply 

e 13.5 mW Max at 1 MSPS with 5 V Supply 
@ Shutdown Mode: 0.5 uA Max 
@ Eight (Single-Ended) Inputs with Sequencer 
Wide Input Bandwidth: 

e AD7928, 70 dB Min SINAD at 50 kHz Input Frequency 
@ Flexible Power/Serial Clock Speed Management 
No Pipeline Delays 
@ High Speed Serial Interface: 

e SPI™/QSPI™/MICROWIRE™/DSP Compatible 
@ 20-Lead TSSOP Package 
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AD7910/20 250 kSPS, 12-/10-Bit ADCs 
in 6-Lead SC70 


Vpp 


10-/12-BIT 
SUCCESSIVE 
APPROXIMATION 
ADC 


CONTROL 
LOGIC 


AD7910/AD7920 


GND 
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AD7910/20 250 kSPS, 12-/10-Bit ADCs 
in 6-Lead SC70 


¢ Throughput Rate: 250 KSPS 
@ Specified for V,, of 2.35 V to 5.25 V 
@ Low Power: 
- 3 mW typ at 250 kSPS with 3 V Supplies 
- 12.5 mW typ at 250 kSPS with 5 V Supplies 
- Standby Mode: 1 yA Max 
Wide Input Bandwidth: 
:- 70 dB SNR at 100 kHz Input Frequency 
@ Flexible Power/Serial Clock Speed Management 
No Pipeline Delays 
@ High Speed Serial Interface 
 6-Lead SC70 Package or 8-Lead SOIC Package 
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AD7452/42 Differential Input, 600 kSPS, 
12-/10-Bit ADCs in 8-Lead SOT-23 


10-/12-Bit 
SUCCESSIVE 
APPROXIMATION 
ADC 


AD7452/ CONTROL 
AD7/442 


PRELIMINARY DATA ANALOG 
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AD7452/42 Differential Input, 600 kSPS, 
12-/10-Bit ADCs in 8-Lead SOT-23 
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Specified for V,, of 3 Vand 5 V 
Low Power at Max Throughput Rate: 
@ Fully Differential Analog Input 
Wide Input Bandwidth: 
- 70 dB SINAD at 100 kHz Input Frequency 
@ Flexible Power/Serial Clock Speed Management 
@ No Pipeline Delays 
High Speed Serial Interface 
¢ Power-Down Mode: 1 uA max 
@ 8-Lead SOT-23 and uSOIC Packages 


PRELIMINARY DATA ANALOG 
DEVICES 


AD7453/43 Pseudo-Differential, 600 kSPS, 
12-/10-Bit ADCs in 8-Lead SOT-23 


10-/12-Bit 
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ADC 


AD7453/ CONTROL a, 
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AD7453/43 Pseudo-Differential, 600 kSPS, 


12-/10-Bit ADCs in 8-Lead SOT-23 
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@ Specified for V,, of 2.7 V to 5.25 V 
Low Power at Max Throughput Rate: 
- 3.75 mW typ at 1 MSPS with V,, =3 V 


- 9 mW typ at 1 MSPS with V,, =5 V 
 Pseudo-Differential Analog Input 


Wide Input Bandwidth: 
:- £0 dB SINAD at 100 kHz Input Frequency 
@ Flexible Power/Serial Clock Speed Management 
No Pipeline Delays 
High Speed Serial Interface 
@ Power-Down Mode: 1 uA Max 
¢ 8-Lead SOT-23 and pSOIC Packages 
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AD7450A/40 Differential Input, 1 MSPS, 
12-/10-Bit ADCs in 8-Lead SOT-23 
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AD7450A/40 Differential Input, 1 MSPS, 


12-/10-Bit ADCs in 8-Lead SOT-23 
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@ Fast Throughput Rate: 1 MSPS 

Specified for V,, of 3 Vand 5 V 

@ Low Power at Max Throughput Rate: 

@ 3./5 mW Typ at 1 MSPS with 3 V Supplies 
9 mW Typ at 1 MSPS with 5 V Supplies 

@ Power-Down Mode: 1 pA Max 

Fully Differential Analog Input 

Wide Input Bandwidth: 

- 70 dB SINAD at 300 kHz Input Frequency 
Flexible Power/Serial Clock Speed Management 
No Pipeline Delays 
@ High Speed Serial Interface 
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AD7451/41 Pseudo-Differential, 1 MSPS, 
12-/10-Bit ADCs in 8-Lead SOT-23 
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AD7451/41 Pseudo-Differential, 1 MSPS, 
12-/10-Bit ADCs in 8-Lead SOT-23 


@ Fast Throughput Rate: 1 MSPS 
¢ Specified for V,p of 2.7 V to 5.25 V 
@ Low Power at Max Throughput Rate: 
- 3.7/5 mW Typ at 1 MSPS with V,, = 3 V 
- 9mW Typ at 1 MSPS with V,, =5 V 
¢ Pseudo-Differential Analog Input 
Wide Input Bandwidth: 
- 70 dB SINAD at 300 kHz Input Frequency 
@ Flexible Power/Serial Clock Speed Management 
@ No Pipeline Delays 
@ High Speed Serial Interface 
@ Power-Down Mode: 1 WA Max 
 8-Lead SOT-23 and pSOIC Packages 
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AD7457 Pseudo-Differential, 100 kSPS, 
12-Bit ADC in 8-Lead SOT-23 
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AD7457 Pseudo-Differential, 100 kSPS, 
12-Bit ADC in 8-Lead SOT-23 


Specified for V,, of 3 V and 5 V 
Very Low Power: 
e TBD mW Typ at 100 kSPS with 3 V Supplies 
e TBD mW Typ at 100 kSPS with 5 V Supplies 
 Pseudo-Differential Analog Input 
Wide Input Bandwidth: 
e 70 dB SINAD at 20 kHz Input Frequency 
@ No Pipeline Delays 
Serial Interface 
e SPI™/QSPI™/MICROWIRE™/DSP Compatible 
¢ Automatic Power-Down Mode 
¢ 8-Lead SOT-23 and pSOIC Package 


ANALOG 
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AD7456 Differential Input, 100 kSPS, 
12-Bit ADC in 8-Lead SOT-23 


12-BIT SUCCESSIVE 
APPROXIMATION 
ADC 


CONTROL 


AD7456 LOGIC 
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AD7456 Differential Input, 100 kSPS, 
12-Bit ADC in 8-Lead SOT-23 
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¢ Specified for V,, of 3 V and 5 V 
Very Low Power 
@ Fully Differential Analog Input 
¢ Wide Input Bandwidth: 
- 70 dB SINAD at 20 kHz Input Frequency 
@ No Pipeline Delays 
¢ Serial Interface 
¢ Automatic Power-Down Mode 
¢ 8-Lead SOT-23 and pSOIC Package 
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AD7992 2-Channel, 12-Bit ADC with I2C® 
Compatible Interface in 10-Lead MSOP 


Vpp GND CONVST 
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AD7992 2-Channel, 12-Bit ADC with I2C® 
Compatible Interface in 10-Lead MSOP 


2-5/7 


@ 12-Bit ADC with Fast Conversion Time: 2 us 
Two Single-Ended Analog Input Channels 
¢ Specified for V,, of 2.7 V to 5.5 V 
@ Low Power Consumption 
Fast Throughput Rate: 188 kSPS 
Sequencer Operation 
Automatic Cycle Mode 
 I2C® Compatible Serial Interface 

e Standard, Fast, and High-Speed Modes 
@ Out of Range Indicator 
@ Alert Function 
¢ Pin-Selectable Addressing via AS 
@ Two Versions Allow Five I2C® Addresses 
@ Shutdown Mode: 1 vA Max 
 10-Lead MSOP Package 
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AD7927 8-Channel, 200 kSPS, 12-Bit ADC 
with Sequencer in 20-Lead TSSOP 


AVpp 


REF iy 


Vind © 


12-BIT 
SUCCESSIVE 
APPROXIMATION 
ADC 
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AD7927 8-Channel, 200 kSPS, 12-Bit ADC 
with Sequencer in 20-Lead TSSOP 


Fast Throughput Rate: 200 kSPS 
@ Specified for V,, of 2.7 V to 5.25 V 
¢ Low Power: 


- 1.95 mW Max at 200 kSPS with 3 V Supplies 
- § mW Max at 200 kSPS with 5 V Supplies 
- Shutdown Mode: 0.5 uA Max 

@ Eight (Single-Ended) Inputs with Sequencer 


¢ Wide Input Bandwidth: 


- 69.5 dB SNR at 50 kHz Input Frequency 
@ Flexible Power/Serial Clock Speed Management 


No Pipeline Delays 
High Speed Serial Interface 
 20-Lead TSSOP Package 
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AD7923 4-Channel, 200 kSPS, 12-Bit ADC 
with Sequencer in 16-Lead TSSOP 


AVpp 


12-BIT 
SUCCESSIVE 
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ADC 


GND 
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AD7923 4-Channel, 200 kSPS, 12-Bit ADC 
with Sequencer in 16-Lead TSSOP 


@ Fast Throughput Rate: 200 kSPS 
¢ Specified for V,, of 2.7 V to 5.25 V 
@ Low Power: 
- 1.95 mW Max at 200 kSPS with 3 V Supplies 
- 5 mW Max at 200 kSPS with 5 V Supplies 
¢ Four (Single Ended) Inputs with Sequencer 
Wide Input Bandwidth: 
- 69.5 dB SNR at 50 kHz Input Frequency 
@ Flexible Power/Serial Clock Speed Management 
@ No Pipeline Delays 
High Speed Serial Interface 
¢ Shutdown Mode: 0.5 uA Max 
¢ 16-Lead TSSOP Package 
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AD7940 3 V, 3 mW, 100 kSPS, 14-Bit ADC in 
6-Lead SOT-23 
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AD7940 3 V, 3 mW, 100 kSPS, 14-Bit ADC in 
6-Lead SOT-23 
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Fast Throughput Rate: 100 kSPS 

@ Specified for V,, of 2.5 V to $5.25 V 

@ Low Power: 
- 2.5 mW Typ at 100 kSPS with 3 V Supplies 
- 15 mW Typ at 100 kSPS with 5 V Supplies 
- Standby Mode: 0.5 yA Max 

Wide Input Bandwidth: 
- 80 dB SNR at 10 kHz Input Frequency 

@ Flexible Power/Serial Clock Speed Management 

@ No Pipeline Delays 

@ High Speed Serial Interface 

¢ 6-Lead SOT-23, and 8-Lead uSOIC Packages 
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AD7680 3 V, 3 mW, 100 kSPS, 16-Bit ADC 
in 6-Lead SOT-23 , 
DD 
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AD7680 3 V, 3 mW, 100 kSPS, 16-Bit ADC 


in 6-Lead SOT-23 
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@ Fast Throughput Rate: 100 kSPS 
@ Specified for Vpp of 2.5 V to 5.25 V 
@ Low Power: 
- 3 mW Typ @ 100 kSPS with 3 V supplies 
» 25 mW Typ @ 100 kSPS with 5 V supplies 
@ Wide Input Bandwidth: 
: 85 dB SNR, 10 kHz input frequency 
@ Flexible Power/Serial Clock Speed Management 
@ No Pipeline Delays 
@ High Speed Serial Interface 
@ Standby Mode 0.5 pW Max 
@ 6-Lead SOT-23 Package, puSOIC Package 
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AD7661 16-Bit 100 kSPS SAR Unipolar ADC 
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AD7661 16-Bit 100 kSPS SAR Unipolar ADC 


Throughput: 100 kSPS 
@ INL: +2.5 LSB Max. (+0.0038% of Full Scale) 
@ 16-Bit Resolution with No Missing Codes 
@ Input Range: 0 V to 2.5 V 
@ No Pipeline Delay 
¢ Parallel and Serial 5 V/3 V Interface 
= SPI™/QSPI™/MICROWIRE™/DSP Compatible 
@ Single +5 V Supply 
- 26 mW (with Ref) 
- 18 mW (without Ref) 
- 15 yuW @ 100 SPS 
- 7 UW in Power-Down Mode 
@ Pin-to-Pin Compatible with PulSAR ADCs 
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AD7651 16-Bit 100 kSPS SAR Unipolar 
ADC with Ref 
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AD7651 16-Bit 100 kSPS SAR Unipolar 
ADC with Ref 


¢ Throughput: 100 kSPS 

 16-Bit Resolution 

@ Analog Input Voltage Range: 0 V to 2.5 V 

@ No Pipeline Delay 

@ Parallel and Serial 5 V/3 V Interface 

@ Single 5 V Supply Operation 

Power Dissipation 
- 15 mW Typ without Ref, 25 mW Typ with Ref 
- 15 yW @ 100 SPS 
: Power-Down Mode:7 wW Max 


¢ Package:48-Lead Quad Flatpack (LQFP); 48-Lead Chip 
Scale Package (LFCSP) 


@ Pin-to-Pin Compatible with PulSAR ADCs 
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AD7685 Low Cost 250 kSPS 16-Bit ADC 
in WSOIC-10 


VDD 
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AD7685 Low Cost 250 kSPS 16-Bit ADC 
in pSOIC-10 
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¢ 16-Bit Resolution with No Missing Codes 
Throughput: 100 kSPS 
@ INL: 2.5 LSB Max (0.0038% of Full Scale) 
@ S/(N+D): 92 dB Typ @ 20 kHz 
THD: —100 dB Typ @ 20 kHz 
¢ Analog Input Range 0 V to V,,- with V,-- up to V,, 
@ No Pipeline Delay 
@ Single 5 V Supply Operation with 3 V/5 V Logic Interface 
Serial Interface SPI™/QSPI™/uWire ™/DSP Compatible 
@ 10 mW Typical Power Dissipation, 10 uW @ 100 SPS 
- Stand by current: 1 uA Max 
@ 10-Lead pSOIC Package 
@ Pin-to-Pin Compatible with the AD7686 
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AD7666 16-Bit 500 kSPS SAR Unipolar ADC 
with Ref 
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INO DATA[15:0] 
INGND() 
BUSY 
PARALLEL _ 
PDREF ( ) INTERFACE RD 
PDBUF() = 
PDQ) 
CONTROL LOGIC AND SER/PAR 
RESET (CQ CALIBRATION CIRCUITRY 
C) OB/2C 
C) BYTESWAP 


PRELIMINARY DATA >| peed 


2-12 


AD7666 16-Bit 500 kSPS SAR Unipolar 
ADC with Ref 


2-73 


¢ Throughput: 500 kSPS 

@ INL: 2.5 LSB Max (+0.0038% of Full Scale) 

¢ 16-Bit Resolution with No Missing Codes 

@ Analog Input Voltage Range: 0 V to 2.5 V 

@ No Pipeline Delay 

¢ Parallel and Serial 5 V/3 V Interface 

@ Single 5 V Supply Operation 

Power Dissipation 
- 67 mW Typ without REF, 77 mW Typ with Ref 
- 15 uW @100 SPS 
- Power-Down Mode:7 uW Max 


Package: 48-Lead Quad Flat Pack (LQFP); 48-Lead Chip 
Scale Package (LFCSP) 


¢ Pin-to-Pin Compatible with PulSAR ADCs 
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AD7652 16-Bit 500 kSPS SAR Unipolar ADC 
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AD7652 16-Bit 500 kSPS SAR Unipolar ADC 
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@ Throughput: 500 kSPS 
¢ 16-Bit Resolution with No Missing Codes 
@ Input Range: 0 V to 2.5 V 
@ No Pipeline Delay 
@ Parallel and Serial 5 V/3 V Interface 
= SPI™/QSPI™/MICROWIRE™/DSP Compatible 
@ Single +5 V Supply 
- 77 mW (with Ref) 
- 67 mW (without Ref) 
- 15 uW @ 100 SPS 
- 7 UW in Power-Down Mode 
@ Pin-to-Pin Compatible with PulSAR ADCs 
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AD7686 Low Cost 550 kSPS 16-Bit ADC 
in pSOIC-10 
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AD7686 Low Cost 550 kSPS 16-Bit ADC 
in WSOIC-10 


¢ 16-Bits Resolution with No Missing Codes 

Throughput: 550 kSPS 

@ INL: +2.5 LSB Max (0.0038% of Full-Scale) 

@ S/(N+D): 92 dB Typ @ 20 kHz 

THD: —100 dB Typ @ 20 kHz 

¢ Analog Input Range 0 V to V,,, with V,-- up to Vp, 

@ No Pipeline Delay 

@ Single 5 V Supply Operation with 3 V/5 V Logic Interface 
Serial Interface SPI'™/QSPI™/Microwire ™/DSP Compatible 
¢ 10 mW Typical Power Dissipation, 10 WW @ 100 SPS 

@ Stand by Current: 1 uA Max 

@ 10-Lead SOIC Package 

@ Pin-to-Pin Compatible Upgrade of the AD7685 
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AD7667 16-Bit 1 MSPS SAR Unipolar ADC 
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AD7667 16-Bit 1 MSPS SAR Unipolar ADC 


¢ Throughput: 1MSPS (Warp Mode) 800 kSPS (Normal Mode) 
@ INL: +2.5 LSB Max (+0.0038% of Full Scale) 
¢ 16-Bit Resolution with No Missing Codes 
¢ Input Range: 0 V to 2.5 V 
No Pipeline Delay 
¢ Parallel and Serial 5 V/3 V Interface 
= SPI™/QSPI™/MICROWIRE™/DSP Compatible 
¢ Single +5 V Supply 
= 122 mW (with Ref) 
- 112 mW (without Ref) 
- 15 uW @ 100 SPS 
- 7 UW in Power Down Mode 
@ Pin-to-Pin Compatible with PulSAR ADCs 
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AD7653 16-Bit 1 MSPS SAR Unipolar ADC 
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AD7653 16-Bit 1 MSPS SAR Unipolar ADC 
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@ Throughput: 1 MSPS (Warp Mode) 800 kSPS (Normal Mode) 
@ 16-Bit Resolution with No Missing Codes 
¢ Input Range: 0 V to 2.5 V 
@ No Pipeline Delay 
¢ Parallel and Serial 5 V/ 3 V Interface 
= SPI™/QSPI™/MICROWIRE™/DSP Compatible 
@ Single +5 V Supply 
- 122 mW (with Ref) 
- 112 mW (without Ref) 
- 15 WW @ 100 SPS 
- 7 UW in Power-Down Mode 
@ Pin-to-Pin Compatible with PulSAR ADCs 


PRELIMINARY DATA ANALOG 
DEVICES 


AD7662 Dual 2-Channel 500 kSPS 
Simultaneous Sampling SAR 16-Bit ADC 
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AD7662 Dual 2-Channel 500 kSPS 
Simultaneous Sampling SAR 16-Bit ADC 


¢ Dual 16-Bit 2-Channel Simultaneous Sampling ADC 
Throughput: 500 kSPS (Warp Mode) 444 kSPS (Normal Mode) 
@ INL: 6 LSB Max (+0.0092% of Full Scale) 

¢ 16-Bit Resolution with No Missing Codes 

@ SNR : 90 dB Typ @ 100 kHz 

@ THD: -—92 dB Typ @ 100 kHz 

@ Analog Input Voltage Range: 0 Vto 5 V 

@ Choice of Internal or External Reference 

@ No Pipeline Delay 
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AD7662 Dual 2-Channel 500 kSPS 
Simultaneous Sampling SAR 16-Bit ADC 


¢ Parallel and Serial 5 V/3 V Interface 
= SPI™/QSPI™/MICROWIRE™/DSP Compatible 
@ Single 5 V Supply Operation 
Power Dissipation 
- 120 mW Typical, 
- 15 uw @100 SPS 
- 7 uwW Max Power-Down Mode 
¢ Pin-to-Pin Compatible with the AD7668 
Low Cost 
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AD7668 Dual 2-Channel 16-Bit 500 kSPS 
Simultaneous Sampling SAR ADC 
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"Package: 48-Lead Quad Flat Pack (LQFP) 
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AD7668 Dual 2-Channel 16-Bit 500 kSPS 
Simultaneous Sampling SAR ADC 


Dual 16-Bit, 2-Channel Simultaneous Sampling ADC 
¢ Throughput: 

- 500 kSPS (warp mode), 444 kSPS (normal mode) 
¢ 16-Bit Resolution with No Missing Codes 

: INL: 2.5 LSB Max (+0.0038% of full-scale) 

- SNR : 90 dB Typ @ 100 kHz 

- THD: -—96 dB Typ @ 100 kHz 


¢ Pin-to-Pin Compatible Upgrade of the AD7662 
@ Analog Input Voltage Range:0 V-5V 
@ No Pipeline Delay 
@ Single 5 V Supply Operation; 
- Parallel and Serial 5 V/3 V Interface 
Power Dissipation 


- 120 mW Typical, 15 uW @ 100 SPS 
- Power-Down Mode: 7 uW Max 


PRELIMINARY DATA ANALOG 


2-86 DEVICES 


AD7654 Dual 2-Channel Simultaneous Sampling 
500 kSPS 16-Bit SAR ADC 
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AD7654 Dual 2-Channel Simultaneous Sampling 
500 kSPS 16-Bit SAR ADC 


@ Dual 16-bit 2-Channel Simultaneous Sampling ADC 
¢ Throughput: 
- 500 kSPS (Warp Mode) 
= 444 kSPS (Normal Mode) 
@ INL: 6 LSB Max (+0.0092% of Full-Scale) 
¢ 16-Bit Resolution with No Missing Codes 
- SNR: 90 dB Typ @ 100 kHz 
- THD: —92 dB Typ @ 100 kHz 
@ Analog Input Voltage Range: 0 V to5 V 
@ Choice of Internal or External Reference 
@ No Pipeline Delay 
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AD7654 Dual 2-Channel Simultaneous Sampling 
500 kSPS 16-Bit SAR ADC 


¢ Parallel and Serial 5 V/3 V Interface 
@ Single 5 V Supply Operation 
Power Dissipation 

- 120 mW Typical, 

- 15 yuW @ 100 SPS 

- Power-Down Mode: 7 pW Max 


Package: 48-Lead Quad Flatpack (LQFP) or 48-Lead Frame 
Chip-Scale Pack (LCSP) 


@ Pin-to-Pin Compatible with the AD/7668 
@ Low Cost 
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AD7655 Low Cost 4-Channel 1 MSPS 16-Bit ADC 
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AD7655 Low Cost 4-Channel 1 MSPS 16-Bit ADC 


@ 4-Channel 16-Bit Resolution ADC 
Two Track-and-Hold Amplifiers 
@ Throughput: 

e 1 MSPS (Normal Mode) 

e 888 kSPS (Impulse Mode) 
¢ Analog Input Voltage Range: 0 to5 V 
No Pipeline Delay 
@ Parallel and Serial 5 V/3 V Interface 

e SPI™/QSPI"™/MICROWIRE™/DSP Compatible 
@ Single 5 V Supply Operation 
Power Dissipation 

e 120 mW Typical, 

e 2.6 mW @ 10 kSPS 


Package: 48-Lead Quad Flatpack (LQFP) or 
48-Lead Frame Chip-Scale Pack (LCSP) 


@ Pin-to-Pin Compatible with the AD/654 
Low Cost 
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AD7678 18-Bit, 100 kSPS SAR ADC 
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AD7678 18-Bit, 100 kSPS SAR ADC 


@ 18-Bit Resolution with No Missing Codes 
@ No Pipeline Delay (SAR architecture) 
Differential Input Range: 5 V 
Throughput: 100 kSPS 
@ INL: 2.5 LSB Max (9.5 ppm of Full Scale) 
Dynamic Range : 102 dB Typ 
@ S/(N+D): 100 dB Typ @ 10 kHz 
THD: -115 dB Typ @ 10 kHz 
¢ Parallel (18-/16-/8-Bit Bus) and Serial 5 V/3 V Interface 
On-Board Reference Buffer 
@ Single 5 V Supply Operation 
Power Dissipation: 15 mW @ 100 kSPS 

e 20 mW Typ with Internal Buffer 
@ Power-Down Mode: 7 uW Max 


Package: 48-Lead Quad Flat Pack (LQFP) or 
48-Lead Frame Chip-Scale Package (LFCSP) 


@ Pin-to-Pin Compatible with the AD/675/79/74 
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AD7679 18-Bit, 570 kSPS SAR ADC 


PDBUF REF REFGND DVDD DGND 
Cy) OVDD 
.) OGND 
SWITCHED . 
CAP DAC Fi ATA[17:0] 


PARALLEL 
INTERFACE 


CLOCK 


CONTROL LOGIC AND ODEO 
CALIBRATION CIRCUITRY 
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AD7679 18-Bit, 570 kSPS SAR ADC 


¢ 18-Bit Resolution with No Missing Codes 

@ No Pipeline Delay (SAR architecture) 

¢ Differential Input Range: 5 V 

¢ Throughput: 570 kSPS 

@ INL: +2.5 LSB Max (9.5 ppm of Full Scale) 

¢ Dynamic Range : 102 dB Typ 

@ S/(N+D): 100 dB Typ @ 10 kHz 

THD: -115 dB Typ @ 10 kHz 

Parallel (18-/16-/8-Bit bus) and Serial 5 V/3 V Interface 
On-Board Reference Buffer 

@ Single 5 V Supply Operation 

Power Dissipation: 83 mW Typ @ 500 kSPS 
@ Power-Down Mode: 7 pW Max 


Package: 48-Lead Quad Flatpack (LQFP) or 
48-Lead Frame Chip-Scale Package (LFCSP) 


¢ Pin-to-Pin Compatible with the AD7675/78/74 
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AD7/674 18-Bit, 800 kSPS SAR ADC 


ial REF REFGND DVDD DGND 


PARALLEL 
INTERFACE 


CONTROL LOGIC AND 
CALIBRATION CIRCUITRY 


WARP IMPULSE CNVST 
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AD7674 18-Bit, 800 kSPS SAR ADC 


¢ 18-Bit Resolution with No Missing Codes 
@ No Pipeline Delay (SAR architecture) 
¢ Differential Input Range: 5 V 
Throughput: 
e 800 kSPS (Warp Mode) 
e 666 kSPS (Normal Mode) 
e 5/0 kSPS (Impulse Mode) 
@ INL: +2.5 LSB Max (9.5 ppm of Full Scale) 
Dynamic Range : 103 dB Typ (Vp-- = 5 V) 
@ S/(N+D): 100 dB Typ @ 10 kHz 
THD: -115 dB Typ @ 10 kHz 
Parallel (18-/16-/8-Bit Bus) and Serial 5 V/3 V Interface 
@ SPI™/QSPI™/MICROWIRE ™/DSP Compatible 
On-board Reference Buffer 
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AD7674 18-Bit, 800 kSPS SAR ADC 


@ Single 5 V Supply Operation 
Power Dissipation: 

e 120 mW Typ @ 800 kSPS 

e 68 mW @ 500 kSPS (Impulse) 

e 136 UW @ 1 KSPS (Impulse) 
¢ Power-Down Mode: 7 uW Max 


Package: 48-Lead Quad Flatpack (LQFP) or 
48-Lead Frame Chip-Scale Package (LFCSP) 


@ Pin-to-Pin Compatible Upgrade of the AD7/6/76/78/79 
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AD7725 16-Bit Sigma-Delta ADC with 
PulseDSP™ Post Processor 
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AD7725 16-Bit Sigma-Delta ADC with 
PulseDSP™ Post Processor 


2-101 


@ 19.2 MHz Master Clock Frequency 
@ 460 kHz Input Bandwidth 
¢0Vto4V or +2 V Input Ranges 
@ 1.2 MHz Output Word Rate 
Programmable Signal Conditioning: 
: Low-Pass, High-Pass, Bandpass, Bandstop 
¢ Programmable Decimation, Interpolation, and Word Rate 
@ Flexible Programming Modes 
- BootRom, External EEPROM, Parallel/Serial Interface 
@ Power Supplies: AV,,), DVpp: 5 V +5% 
¢ On-Chip 2.5 V Voltage Reference 
@ 44-Lead PQFP 


PulseDSP is a trademark of Systolix 
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Sigma-Delta ADC 


REFIN(+) REFIN(-) 


AD7788 / 
AD7789 


Sigma Delta 
ADC* 


*AD7788: 16-BIT ADC 
*AD7789: 24-BIT ADC 
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AD7788/89 Low Power, 16-/24-Bit 


SERIAL 
INTERFACE 
AND 
CONTROL 
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AD7788/89 Low Power, 16-/24-Bit 
Sigma-Delta ADC 


 AD7/788: 16-Bit p-p Resolution 

 AD/789: 19-Bit p-p Resolution (21.5 Bits Effective Resolution) 

@ RMS Noise: 1.5 yV 

¢ Simultaneous 50 Hz and 60 Hz Rejection 

@ Specified for Single 3 V and 5 V Operation 

@ Normal: 65 A Typical 

@ Power-Down: 1 HA 

@ Internal Clock Oscillator 

@ VDD Monitor Channel 

@ 10-Lead pSOIC Package 

@ 3-Wire Serial Interface 
e SPI™/QSPI™/MICROWIRE™/DSP Compatible | 
e Schmitt Trigger on SCLK 


PRELIMINARY DATA 
2-103 ANALOG 


DEVICES 


AD7790/91 Low Power, 16-/24-Bit 
Sigma-Delta ADC 


GND Vpp REFIN(+) REFIN(-) 


SERIAL 
INTERFACE 
AND 
CONTROL 
LOGIC 


Sigma Delta 
ADC* 


*AD7790: 16-BIT ADC 
*AD7791: 24-BIT ADC 
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DOUT/RDY 


DIN 
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AD7790/91 Low Power, 16-/24-Bit 
Sigma-Delta ADC 


 AD7/790: 16-Bit p-p Resolution @ 16.6 Hz 
@ AD7/791: 19-Bit p-p Resolution (21.5 Bits Effective Resolution) 
@ 16.6 Hz 


@ Specified for Single 3 V and 5 V Operation 
e Normal: 65 yA Typical 
e Power-Down: 1 HA 
@ RMS Noise: 1.5 pV 
Simultaneous 50 Hz and 60 Hz Rejection at 16.6 Hz Update Rate 
@ Internal Clock Oscillator 
@ Rail-to-Rail Input Buffer 
@ Vpp Monitor Channel 
@ 10-Lead pSOIC Package 
@ 3-Wire Serial Interface 
e SPI™/QSPI™/MICROWIRE™/DSP Compatible 
e Schmitt Trigger on SCLK 
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AD7732 2-Channel, +10 V Input Range, 
High Throughput, 24-Bit Sigma Delta ADC 
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AD7732 2-Channel, +10 V Input Range, 
High Throughput, 24-Bit Sigma Delta ADC 

¢ Dual Differential Channel 16-Bit No Missing Codes ADC 

@ FS Input Voltage Ranges are S/W Programmable and Include: 

- +10 V,+5V,0Vtot10 VandOVtot+t5V 

 Over-Voltage-Tolerant Input Structure 

@ 0.0015% INL 

¢ 16-Bit p-p Resolution @ 2000 Hz Output Update Rate 

¢ Programmable Output Rates to 15.4 kHz 

@ 3-Wire Serial Interface 

@ Schmitt Trigger Inputs on SCLK and DIN 

@ 2-Pin Digital I/O Port 

@ 4.75 V to 5.25 V Operation 

@ 4.9152 MHz Operation Allowing Low Cost SM Crystals 

Operates with Reference Voltage of 2.5 V 

¢ Either Channel Can Be Externally Trimmed to Improve CMR 
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AD7734 4-Channel, =10 V Input Range, 
High Throughput, 24-Bit Sigma Delta ADC 


7R 
AINO © 


BIASO 
MUX0 


AIN1 © 
a aoa 
AIN2 am — 

AD7734 
AIN3 © 


BIAS2 


BIAS3 


BIASHI 


AVpp 


PO 
SYNC/P1 


2-108 


1 vr 


INTBIAS © 


REFIN(—) REFIN(+) 
* * 
am, 
REFERENCE 
DETECT 


BUFFER 


24-BIT 
x-A ADC 


CALIBRATION SERIAL 
CIRCUITRY INTERFACE 


ANALOG 
DEVICES 


AD7734 4-Channel, +10 V Input Range, 
High Throughput, 24-Bit Sigma-Delta ADC 


@ 4-Channel 24-Bit No Missing Codes ADC 


@ High Level Single-Ended Input Channels Accept +10, +5, 
0V to 5 V and 0 V to 10 V (Software Selectable) 


@ Over-Voltage-Tolerant Input Structure 

@ 0.0015% INL 

¢ 16-Bit p-p Resolution @ 2000 Hz Channel Switching Speed 
¢ Programmable Output Rates to 15.4 kHz 

@ 3-Wire Serial Interface 

@ Schmitt Trigger Inputs on SCLK and DIN 

@ 2-Pin Digital I/O Port 

@ 4.75 V to 5.25 V Operation 

@ 4.9152 MHz Operation Allowing Low Cost SM Crystals 

@ Operates with Reference Voltage of 2.5 V 
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AD7738 8-Channel, High Throughput, 
24-Bit Sigma-Delta ADC 


MUXOUT ADCIN REFIN— REFIN+ 
al 
REFERENCE 
DETECT 


BUFFER - 
24-BIT 
>-A ADC 


AD7738 


CALIBRATION SERIAL 
CIRCUITRY INTERFACE 
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AD7738 8-Channel, High Throughput, 24-Bit 
Sigma-Delta ADC 


¢ 24-Bit No Missing Codes ADC 
@ Eight Analog Inputs that Can Be Configured as Follows: 
: Four Fully differential inputs 
- Eight Single-Ended I/Ps with respect to Ay coy 
:- Or any Combination in Between 
@ Input Ranges: 625 mV, 1.25 V, 2.5 V, +625 mV, +1.25 V, +2.5 V 
@ 0.0015% INL 
¢ 16-Bit p-p Resolution @ 8.5 KHz Channel Switching Speed 
Programmable Output Rates to 15.4 KHz 
¢ Input Voltage Range of +V,_-/2 
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AD7738 8-Channel, High Throughput, 24-Bit 
Sigma-Delta ADC 


, A A A, 2 A 2 
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3-Wire Serial Interface 

MUXOUT/ADCIN Facility Allows External Preamp 

4.75 V to 5.25 V Operation 

4.9152 MHz Operation Allowing Low Cost SM Crystals 
Operates with Reference Voltage of 2.5 V 

28-Lead TSSOP 

Schmitt Trigger Inputs on SCLK and DIN 
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AD7739 8-Channel, High Throughput, 24-Bit 
Sigma-Delta ADC 


REFIN(-) REFIN(+) 


I_I 
REFERENCE 
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CALIBRATION SERIAL 
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CONTROL 
LOGIC 
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AD7739 8-Channel, High Throughput, 24-Bit 
Sigma-Delta ADC 


High Resolution ADC: 
e 24-Bit No Missing Codes 
e +0.0015% Nonlinearity 
¢ 18-Bit p-p Resolution (21 Bits Effective) at 370 Hz 
¢ 16-Bit p-p Resolution (19 Bits Effective) at 4 kHz 
@ Optimized for Fast Channel Switching 
@ On chip Per Channel System Calibration 
@ Eight Single-Ended or Four Fully Differential Configurable Inputs 
@ Input Ranges: 625 mV, 1.25 V, 2.5 V, +625 mV, #1.25 V, +2.5 V 
¢ Three-Wire Serial Interface 
e SPI™/QSPI™/MICROWIRE™/DSP Compatible 
@ Schmitt Trigger on Logic Inputs 
@ Single Supply Operation 
e 5V Analog Supply 
e 3Vor5 V Digital Supply 
Package: 28-Lead TSSOP 
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AD5520 Parametric Measurement Unit 
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AD5520 Parametric Measurement Unit 


Force Voltage, Measure Current and Force Current, Measure 
Voltage Functions 


¢ Output Voltage Range +9 V 

Measured Voltage Range +9 V 

Four Programmable Force/Measure Current Ranges 
- +4 WA, +40 WA, +400 HA, +4 mA 

Extended Current Ranges 
- +40 mA and +160 mA with external driver 


@ 64-Lead LQFP 
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ADE7753 Single Phase Energy Metering IC 
with Serial Port Interface 
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ADE7753 REGISTERS & 
SERIAL INTERFACE 
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ADE7/753 Single Phase Energy Metering IC 
with Serial Port Interface 
High Accuracy — Supports IEC61036 and IEC61268 


@ On-Chip Digital Integrator Enables Direct Interface with Current 
Sensors with di/dt Outputs (Differentiating Current with 
Respect to Time) Such as a Rogowski Coil 


Supplies Active, Reactive, and Apparent, Sampled Waveform, 
Current and Voltage RMS, 


@ Less than 0.1% Error Over a Dynamic Range of 1000:1 
Positive Only Energy Accumulation Mode Available 


@ An On-Chip User Programmable Threshold for the Line Voltage 
Surge and SAG, and PSU Supervisory 


¢ Digital Power, Phase and Input Offset Calibration 
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ADE7753 Single Phase Energy Metering IC 
with Serial Port Interface 
¢ On-Chip Temperature Sensor (+3° C Typical after Calibration) 
A SPl-Compatible Serial Interface 
A Pulse Output with Programmable Frequency 
¢ An Interrupt Request Pin (IRQ) and Status Register 


¢ Proprietary ADCs and DSP Provide High Accuracy Over Large 
Variations in Environmental Conditions and Time 


 On-Chip Reference 2.4 V +8% (30 ppm/° C Typical) with External 
Overdrive Capability 


@ Single 5 V Supply, Low Power 25 mW (Typical) 
@ 20-Lead SSOP Package 
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ADE7752 Three-Phase Energy Metering IC 
with Pulse Output 


SUPPLY 
MONITOR 


PHASE DIGITAL-TO-FREQUENCY CONVERTER 
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ADE7752 Three-Phase Energy Metering IC 
with Pulse Output 


@ High Accuracy,Supports 50 Hz/60 Hz IEC 687/1036 
Less than 0.1% Error Over a Dynamic Range of 500 to 1 


¢ Compatible with 3-Phase/3-Wire and 3-Phase/4-Wire 
Configurations 


¢ The ADE/752 Supplies Average Real Power on the Frequency 
Outputs F1 and F2 


The High Frequency Output CF Is Intended for Calibration and 
Supplies Instantaneous Real Power 


The Logic Output REVP Indicates a Potential Miswiring or 
Negative Power for Each Phase 


Direct Drive for Electromechanical Counters and 2-Phase 
Stepper Motors (F1 and F2) 
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ADE7/752 Three-Phase Energy Metering IC 
with Pulse Output 


Proprietary ADCs and DSP Provide High Accuracy over Large 
Variations in Environmental Conditions and Time 


@ On-Chip Power Supply Monitoring 
@ On-Chip Creep Protection (No Load Threshold) 


@ On-Chip Reference 2.5 V + 8% (30 ppm/° C Typical) with 
External Overdrive Capability 


@ Single 5 V Supply, Low Power (15 mW Typical) 
_@ 24-Lead SOIC Package 
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ADE7754 Three-Phase Energy Metering IC 
with Serial Port Interface 
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ADE7754 Three-Phase Energy Metering IC 
with Serial Port Interface 


High Accuracy — Supports IEC 687/1036 


Compatible with 3-Phase/3-Wire or 3-Phase/4-Wire 
Configurations and any Type of 3-Phase Services 


@ < 0.1% Error Over a 500:1 Dynamic Range 


¢ Supplies Active Energy, Apparent Energy, Voltage RMS, Current 
RMS, Sign of Reactive Energy, Sampled Waveform Data 


¢ On-Chip Programmable Threshold for the Line Voltage SAG and 
Overdrive (PEAK) Detections 


@ Line Period 


¢ Digital Power, Phase, and Input Offset Calibration 
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ADE7754 Three-Phase Energy Metering IC 
with Serial Port Interface 


Pulse Output with Programmable Frequency 
¢ On-Chip Temperature Sensor (+3° C Typical after Calibration) 
 SPl-Compatible Serial Interface 


¢ IRQ and Status Register Provide Early Warning of Register 
Overflow 


¢ Proprietary ADCs and DSP Provide High Accuracy Over Large 
Variations in Environmental Conditions and Time 


@ Single 5 V Supply, Low Power 15 mW (Typ) 
@ 24-Lead SOIC Package 
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ADE7758 Three-Phase Multifunction 
Energy Metering IC with Serial Port 
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ADE7758 Three-Phase Multifunction 
Energy Metering IC with Serial Port 


@ High Accuracy, Supports IEC 60687/61036 and IEC 61268 


Compatible with 3-phase/3-wire, 3-phase/4-wire and Other Types of 
3-Phase Services 


@ Less than 0.1% Error Over a Dynamic Range of 1000 to 1 


@ Supplies Active/Reactive/Apparent Energy,Voltage RMS, Current RMS 
and Sampled Waveform Data 


@ Two Pulse Outputs, one for Active Power and the Other Selectable 
Between Reactive and Apparent Power with Programmable Frequency 

¢ Digital Power, Phase and RMS Offset Calibration 

@ On-Chip Temperature Sensor (+ 3° C Typical After Calibration) 

@ On-Chip User-Programmable Thresholds for Line Voltage SAG and 
Overvoltage Detections 

A SPI compatible Serial Interface with IRQ 

@ Proprietary ADCs and DSP Provide High Accuracy over Large 
Variations in Environmental Conditions and Time 

@ Reference 2.4 V + 8% (Drift 30 ppm/° C Typical) with External Overdrive 
Capability 

@ Single 5 V Supply, Low Power (50 mW Typical) 
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ADSST-SALEM™-3T-DK Three-Phase 
Energy Meter Developer’s Kit 


@ ADSST-EM-3035 Chipset-Based Development Kit 
@ Class 0.5/Class 0.2 Meter Design as Per IEC687 
Measures 

e RMS Voltage Per Phase 

e RMS Current Per Phase 

e Frequency 

e Power Factor Per Phase and Total 

e 4-Quadrant Power for Each Phase and Total 

e 4-Quadrant Energies for Each Phase and Total 

e Harmonic Analysis Up to 21st Odd Harmonics 

e Tamper Conditions 
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ADSST-SALEM"™-3T-DK Three-Phase 
Energy Meter Developer’s Kit 


@ SPI Interface to Microcontroller 
¢ Programmable E-pulse Constant 


« Phase and Nonlinearity Compensation on Current Transformer 
(Patent Pending) 


@ Optically lsolated Communication Port for Interface to PC 
PC Software for Monitoring and Debugging 

@ On-Board 4 Mbit Flash Memory 

¢ Provision for Use of Custom LCD 
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Energy Metering Products Selection Guide 


ixed Function ICs 


Applications 


Analog 
Calibration 
Analog Cal + 
Anti-tamper 


Digital Cal + 
Power Quality 


Analog Cal 

+ Internal 

Oscillator 

Calibration 

Digital Cal + 
di/dt Integrator 


Programmable 
processor-based 
meter 

Single Chip with 
Stepper Counter 
Display 
Programmable 
processor-based 


Single Chip with 
Stepper Counter ADE7755 | ADE/751 
Di 


Products available today 
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SECTION 3 


Digital-to-Analog 
Converters 


High Speed DACs 
General-Purpose DACs 
Digital Potentiometers 
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TxDAC® Family Key Attributes 


¢ Industry-Standard Pinout 
- 165/125/50 MSPS Families 
- Pin-compatible 8-Bit to 14-Bit 
¢ Optimized for Communications Applications 
- TXDAC (“Transmit DAC”) Registered Trademark 
@ Superior Dynamic Performance: Up to 85 dBc SFDR 
@ Single 3 V/5 V Operation 
Low Power: < 135 mW with 3.3 V Supply (AD974x) 
- Power-down mode: < 15 mW (AD974x) 
Small 28-Lead SOIC/TSSOP Packaging 
New 32-Lead LFCSP Package (AD97/4x family) 
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AD9748 8-Bit, 165 MSPS TxDAC® D/A Converter 
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AD9748 8-Bit, 165 MSPS TxDAC® D/A Converter 


High Performance Member of Pin Compatible TxDAC Product Family 
¢ Linearity: 
e 0.1 LSB DNL 
e 0.1 LSB INL 
Twos Complement or Straight Binary Data Format 
¢ Differential Current Outputs: 2 mA to 20 mA 
@ SINAD @ 5 MHz: 50 dB 
¢ Power Dissipation: 135 mW @ 3.3 V 
 Power-Down Mode: 15 mW @ 3.3 V 
@ On-Chip 1.20 V Reference 
¢ CMOS Compatible Digital Interface 
@ 32-Lead LFCSP 
 Edge-Triggered Latches 
Fast Settling: 11 ns to 0.1% Full Scale 
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TxDAC Family 
in 32-Lead Chip-Scale Package (LFCSP) 


PTT PEPE EPP Pid eb bt 


SOIC 

- 192.77 mm2 
TSSOP 

- 63.7 mm? 

- 67% Smaller than SOIC 
¢LFCSP i 
- 5.00 mm x 5.00 mm = 25 mm? _ »« 

- 60% Smaller than TSSOP | 
- 87% Smaller than SOIC 
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DAC Images 


The output of a reconstruction DAC contains “images” 
(similar to “aliasing” in an ADC ... remember Nyquist 
Theory?) that are multiples of the clock or sampling 

frequency + the DAC output, f,,)7- 


0 50 100 150 200 250 
Pein F. ri SF, 


In the above example, foy; = 0.29 x F, 
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DAC Images (continued) 


As the DAC output (f,,;) approaches Nyquist frequency, the 
images come closer together, making it extremely difficult to 
filter the image from the signal. 


0 50 100 150 200 250 
FREQUENCY 


In the above example, foy; = 0.45 x F, 
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Interpolation 


¢ Maximum Output Frequency of Standard DAC is typically fo, 6c, /2 
(Nyquist Rate). 


¢ In an Interpolating D/A Converter, Digital Interpolation Filters and a 
PLL Clock Multiplier are Used to Multiply the Input Data Rate to the 
DAC by a Factor of K Times the Clock Rate. This Produces an 
Image at K Times fgoya,, Smoothing the Sine Function and 
Simplifying the Filter Requirements. 


|| 


fsiGnaL fotock = 2 X fiona FsiGnaL fotock = 8 X fiona 
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interpolating DAC 


" Increasing the DAC Throughput Rate by “K” Using a PLL 
(Phase Locked Loop) and a Digital Interpolation Filter 


10 DIGITAL 10 10 
LATCH INTERPOLATION LATCH DAC 
FILTER 


foLock 
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AD9782/84/86 12-/14-/16-Bit 160 MSPS 
TxDAC+® with 2x/4x/8x Interpolation and 
Signal Processing 
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AD9782/84/86 12-/14-/16-Bit 160 MSPS 
TxDAC+® with 2x/4x/8x Interpolation and 
Signal Processing 
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@ 12-/14-/16-Bit Resolution 

¢ 160 MSPS Input Data Rate 400 MSPS DAC Update Rate 
@ Noise Floor Performance: —163 dBm/Hz out to 100 MHz 
@ IMD to 300 MHz: < —80 dBc 

 SFDR 90 dBc @10 MHz 

¢ DNL < +1 LSBs 

@ Selectable 2x/4x/8x Interpolating Filters 

Selectable fh, ¢/2, fporcl4, fpac/8 Modulation Modes 

@ Single or Dual Channel Signal Processing 

¢ Selectable Image Rejection Hilbert Transform 

@ Flexible Calibration Engine 

¢ Direct IF Transmission Features 
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AD9782/84/86 12-/14-/16-Bit 160 MSPS 
TxDAC+® with 2x/4x/8x Interpolation and 
Signal Processing 


Power Dissipation ~ 1 W 

@ 3.3 V Analog, 2.5 V Digital Supply 
@ 3.3 V Compatible Digital Interface 
@ On-Chip 1.2 V Reference 

¢ Serial Control Interface 

¢ Versatile Clock and Data Interface 


 80-Lead LQFP 


— PRELIMINARY DATA ANALOG 


DEVICES 


S9Vqg osoding-jeisusy 


AD53xx Family MicroPower DAC 


Features of the AD53xx Family Include... 
Over 30 Models from Which to Choose 
8-/10-/12-Bit Resolution 


- Single, Dual, and Quad Versions 


: Versatile 3-wire, High Speed Serial Interface: 


- 30 MHz Clock Rates, Schmitt-Triggered 
- SPI™/QSPI™/MICROWIRE™ Compatible 
2-wire I2C® Interface: 400 kHz 


Parallel Interface 
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AD53xx Family Features (continued) 
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True Rail-to-Rail Output Performance: 


Low Power, Single 3 V/5 V Operation 

Power-On Reset to Zero 

Software-Selectable Output Loads During Power-Down 
—40° C to +105° C Temperature Range 


Pin-to-Pin Compatibility (Serial-Serial or Parallel-Parallel) 
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AD53xx String DAC Technology 


The AD5300 family is based on an innovative DAC 
architecture that has been patented by ADI. This new 
architecture, combined with leading-edge design, allows 
low-power, low-voltage DAC functions to be implemented 
in very small packages. 


VREF 


U.S. Patent: 5,969,657 
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AD533 7/38/39 2.5 V to 5.5 V, 250 nA, 
2-Wire Interface, Dual Voltage Output, 
8-/10-/12-Bit DACs 


VDD REF IN 
4 


INTERFACE 
LOGIC 


POWER-DOWN 
LOGIC 


AD5337/AD5338/AD5339 


POWER-ON 
RESET 
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AD5337/38/39 2.5 V to 5.5 V, 250 nA, 
2-Wire Interface, Dual Voltage Output, 
8-/10-/12-Bit DACs 
¢ AD5337 Two Buffered 8-Bit DACs in 8-Lead MSOP 
¢ AD5338 Two Buffered 10-Bit DACs in 8-Lead MSOP 
¢ AD5339 Two Buffered 12-Bit DACs in 8-Lead MSOP 
¢ Guaranteed Monotonic By Design Over All Codes 
@ 2.5 V to 5.5 V Power Supply 
@ Low Power Operation: 250 uA @ 3 V, 300 uUA@5V 
Three Power-Down Modes 
e Power-Down to 40 nA@3V,100 nA@5V 
 2-Wire (I2?C®-Compatible) Serial Interface 
e Double-Buffered Input Logic 
e Simultaneous Update of Outputs (LDAC Function) 
e Software Clear Facility 
e Data Readback Facility 
¢ Output Range: 0 —V,,-- On-Chip Rail-to-Rail Output Buffer Amps 
 Power-On-Reset to Zero Volts 
Temperature Range —40° C to +105° C Sei 
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AD5346/47/48 Octal 8-/10-/12-Bit 2.5 V - 5.5 V, 
Parallel Interface, Voltage Output DACs 


VoD AGND DGND VrefFAB VrerCD 


REGIST : 
| 

DAC 

GISTER Bie : 


. 


STRIN 
AC 


Vere EF 
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AD5346/47/48 Octal 8-/10-/12-Bit 2.5 V - 5.5 V, 
Parallel Interface, Voltage Output DACs 


@ Low Power Operation: 1.4 mA (Max) @ 3 V 

¢ Power-Down to 100 nA @ 3 V, 240 nA@5V 

¢ Guaranteed Monotonic by Design Over All Codes 

¢ Rail-to-Rail Output Range: 0 —V,.,_, or 0 — 2 x Vpe- 
Power-On Reset to Zero Volts 

¢ Simultaneous Update of DAC Outputs via LDAC Pin 
Asynchronous CLR Facility 

 Readback Capability 

¢ Buffered/Unbuffered Reference Inputs 

@ 20 ns Write Time 

¢ 38-Lead TSSOP/6 mm x 6 mm 40-Lead CSP Packaging 
¢ Temperature Range: —40° C to +105° C 
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AD5399 Dual 12-Bit DAC Bipolar Output 


Vrp é 


O Vez7(Vrer) = 2V 
AD5399 


Va7- 2V = 0V 
D> ? VouTB 
V ey 


Vop * 


cs ADDR 
DECODE 
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AD5399 Dual 12-Bit DAC Bipolar Output 

¢ Bipolar Output Referenced to V,, 

- V,, is Used as the System Ground Reference 

- Output Swing 4 x Vp-p re: V,, 
¢ <+1LSB DNL 
¢ Improved Accuracy @ Zero-Scale 
@ Fast 1 us Settling Time 
Power-On Reset 
@ 3-Wire Twos Complement Serial Data Input with 28 MHz Data Rate 


@ 4.5 V to 5.5 V Single Supply Operation (2.6 mA Max Supply 
Current) 


@ Internal Ref 
e Generates Bipolar Zero 


e Can Be Used for Other Components Requiring Precision Reference 
(10 ppm/° C Typical, —40° C to +105° C) 


@ 10-Lead pSOIC 
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 AD53xx Selector 


8-bit | AD5300 ~AD5300 -AD5302/3 AD5304/7 | AD5308 : 
2 — Sal Se rial (3- 
10-bit [ADS310 —_ wire): SPI. 
12-bit = 

8-bit | AD5301 | AD5S337— AD5305/6 4 ag 

10-bit ] neti 
42-bit | AD5321 | | ADs339 «|: [aDs325/6 | ™ 

8-bit ADs332__| [ ADS334 
10-bit ADS393 @7}) Parallel 
12-bit 
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AD54xx New Product Family 


Single 8-/10-/12-Bit 
2.95V-5.5V,, +10 V.-- DAC 
with Serial and Parallel Interface 
in 8-Lead SOIC and 16-Lead TSSOP 


AD54xx Current Output DACs 


@FAST 10 MHz Multiplying Bandwidth 

#25 MHz Update Rate 

Pin and Software Compatible 8-/10-/12-Bit 
SMALL 8-Lead ySOIC, 16-Lead TSSOP 
Serial and Parallel 

@PINNED-OUT Internal Nodes/Resistors 
¢Low Voltage/Single Supply with +10 V — V.-- 
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AD54xx Current Ouput DAC Selector 


Fast 8-Bit Loa 


‘InterfacelPackage, Leads| Comment 
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AD5425 High Bandwidth, CMOS 8&-Bit Serial 
Interface Multiplying DAC 


Vop VREF 
Rep 
AD5426 
louT1 
Y louT2 
ones INPUT LATCH 
SVNCO in 
ma CONTROL LOGIC & 
— t INPUT SHIFT REGISTER * SDO 
SDIN © 
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AD5425 High Bandwidth, CMOS 8-Bit Serial 
Interface Multiplying DAC 


3-31 


@ 2.5 V to 5.5 V Supply Operation 

@ 50 MHz Serial Interface 

@ 10 MHz Multiplying Bandwidth 

@ +10 V Reference Input 

Guaranteed Monotonic 

@ Four Quadrant Multiplying Current Output DAC 
Power-On Reset 

Daisy Chain Mode 

 Readback Function 

@ 5 WA Typical Supply Current 

¢ Automotive Temperature Range: —40° C to +125° C 
@ 10-Lead pSOIC Package 
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AD5424/33/45 High Bandwidth Parallel Interface 
8-/10-/12-Bit CMOS Multiplying DACs 


Vop VREF 


¢ 
AD5433/ 8/10/12 
R-2R DAC Y lout2 


DAC REGISTER 


DATA 
INPUTS 
PRELIMINARY DATA 
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AD5424/33/45 High Bandwidth Parallel Interface 
8-/10-/12-Bit CMOS Multiplying DACs 
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@ 2.5 V to 5.5 V Supply Operation 

Fast Parallel Interface 

@ 10 MHz Multiplying Bandwidth 

@ +10 V Reference Input 

¢ Guaranteed Monotonic 

@ Four Quadrant Multiplying, Current Output DACs 
Power-On Reset 

@ Daisy Chaining Function 

@ Readback Function 

@ 5 yA Typical Supply Current 

@ 20-Lead TSSOP and Chip Scale (4 mm x 4 mm) Packages 
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AD5426/32/43 High Bandwidth 8-/10-/12-Bit 
Serial Interface CMOS Multiplying DACs 


Vpp VREF 
- 
om —~ L*| “ 
AD5426/ 
AD5432/ 8/10/12 o lOouT1 
AD5443 BIT > 
R-2R DAC Y louT2 


INPUT LATCH 


_ > 


Power On 
Reset 
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scl KA] _ CONTROL LOGIC & 

=a INPUT SHIFT REGISTER © SDO 
a 
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AD5426/32/43 High Bandwidth 8-/10-/12-Bit 
Serial Interface CMOS Multiplying DACs 
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@ 2.5 V to 5.5 V Supply Operation 

@ 50 MHz Serial Interface 

@ 10 MHz Multiplying Bandwidth 

@ +10 V Reference Input 

 10-Lead pSOIC Package 

« Guaranteed Monotonic 

@ Four Quadrant Multiplying Current Output DACs 
Power-On Reset 

Daisy Chain Mode 

@ Readback Function 


@ 5 yA Typical Supply Current 
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AD5543/53 Current-Output Serial-Input, 
16-/14-Bit DAC 


?16-/14-BIT SHIFT 
REGISTER 
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AD5543/53 Current-Output Serial-iInput, 


16-/14-Bit DAC 
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¢ 16-Bit Resolution: AD5543 

¢ 14-Bit Resolution: AD5553 

¢ +1 LSB DNL 

@ +1, +2 or +4 LSB INL (Depending on Grade) 

@ 2 mA Full-Scale Current (+20%, with V.-- = 10 V) 
@ 0.5 us Settling Time 

@ 4-Quadrant Multiplying Reference Input 

¢ 3-Wire Interface 


¢ Ultracompact pSOIC-8 Package 
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AD5545/55 Dual, Current-Output Serial-input, 


16-/14-Bit DAC 


Vop 
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AD5545/55 Dual, Current-Output Serial-Input, 
16-/14-Bit DAC 
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¢ 16-Bit Resolution AD5545 

¢ 14-Bit Resolution AD5555 

@ +2 LSB INL AD5545 

@ +1, +1.5 LSB DNL AD5545 

@ 2 mA Full-Scale Current (+20%, with V,-- = 10 V) 

¢ 0.5 us Settling Time 

¢ 2-Quadrant Multiplying Reference Input (4 MHz BW) 
¢ 3-Wire Interface 


¢ Compact TSSOP-16 Package 
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AD5570 12 V/15 V, 16-Bit DAC Serial Input, 
Voltage Output 


AD5570 
REFOUT 
econo ON 
econo 
REFIN ¢ 
PL nal 16-BIT DAC ts 
OUT 
-_ — 
[DAC DAC REGISTER DUTGND 
DUTGNDS 
SDINS SHIFT REGISTER =| gel DOWN o 
SCLK SYNC SDO CLR 
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AD5570 12 V/15 V, 16-Bit DAC Serial Input, 
Voltage Output 
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@ Full 16-Bit Performance 

¢ 1 LSB Max INL and DNL 

@ Maximum Output Voltage Range of +10 V 

@ Settling Time of 10 ps Max at 16-Bit 

@ Clear Function to a User-Defined Voltage 
Asynchronous Update of Outputs (LDAC pin) 
Power-On Reset to 0 V 

¢ Serial Data Output for Daisy Chaining 

Data Readback Facility 

Temperature Range: —40° C to +125° C 
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Digital Potentiometer Roadmap 


NV 


x2,10B 
" AD5235/55 
rials x1, x2, x4 Low TC Ultra- 
Nonvolatile AD5231/32/33 2-& 3-Wire_/ Compact 
Retains Wiper 


10B, 8B, 6B 
3-Wire 


NV 
x1, x2, x3, x4 
AD5251/52/53/55 


Setting Plus Spare 
Memory 


NV OTP 


Ultra- 10B, 8B, 6B enna 
Compact i 3 
+5 V Operation 2-Wire 


Market 


+15V or +5V 
X2,X4, 8B Operation 
Existing \——_ /, AD5260-82 Market 
Portfolio 9-Wire 
+30V or +15V 
Operation 
Market 
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AD5273 64-Position OTP Digital Trimmer 
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AD5273 64-Position OTP Digital Trimmer 


@ 64 Positions 
¢ Set and Forget Resistance Setting 


@1kQ, 10 kQ, 50 kQ, 100 kQ end-to-end Terminal Resistance 
¢ Compact 2.9 mm x 3 mm SOT-8 Packaging 


Simple I2C® Compatible Digital Interface with User Validation 
Readback 


Wide Operating Temperature Range —40° C to +105° C 
No Wearout 

Program Lockout 

¢ IDD ~0.01 pA 
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AD5171 6-Bit iI7C® Low Temperature Coefficient 
OTP DigiPOT 


Vp 
* 


A I-C INTERFACE 
| 


WIPER 
REGISTER 
# 


GND 
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AD5171 6-Bit I4C® Low Temperature Coefficient 
OTP DigiPOT 


¢ Set and Forget One-Time Programmable Wiper Set 
Absolute Temperature Coefficient < 50 ppm/° C 

@ 64 Positions 

End-to-End Resistance: 5 kQ, 10 kQ, 50 kQ, 100 kQ 
¢ Compact SOT-8 (2.9 mm x 3 mm) Package 

¢ I2C® Interface 

@ Full Read/Write of Wiper Register 

Extra Package Address Decode Pin A0 

Power-On Reset to Midscale 

¢ IDD ~ 0.01 A 
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AD5246 Ultracompact 7-Bit I*C® Rheostat 


SCL © 
SDA ( 
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AD5246 Uitracompact 7-Bit I*C® Rheostat 


¢ 128 Positions 

End-to-End Resistance 5 kQ, 10 kQ, 50 kQ, 100 kQ 
@ Low Tempco < 50 ppm/° C 

¢ Compact SC70-6 (2 mm x 2.1 mm) Package 

¢ I?C® Interface 


@ Power-On Reset to Midscale 
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AD5247 Ultracompact 7-Bit I*C® DigiPOT 


Vop 
e 
SCL Va 
20 INTERFACE 
SDA C 
Vw 
WIPER 
REGISTER 
e 


GND 
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AD5247 Ulitracompact 7-Bit I2C® DigiPOT 


@ 128 Positions 

End-to-End Resistance: 5 kQ, 10 kQ, 50 kQ, 100 kQ 
@ Low Tempco < 50 ppm/° C 

¢ Compact SC70-6 (2 mm x 2.1 mm) Package 

¢ I2C® Interface 


@ Power-On Reset to Midscale 
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AD5245 8-Bit I2C® DigiPOT 


WIPER Ve 
REGISTER 
@ 


GND 
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AD5245 8-Bit I2C® DigiPOT 


¢ 256 Positions 

End-to-End Resistance 5 kQ, 10 kQ, 50 kQ, 100 kQO 
¢ Low Tempco: < 35 ppm/° C 

¢ Compact SOT-8 (2.9 mm x 3 mm) Package 

¢ I?C® Interface 

Extra Package Address Decode Pin A0 


@ Power-On Reset to Midscale 
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AD5160 8-Bit SPI DigiPOT 


Vop 
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__ V 
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SDIO; , 
CLK — Vw 
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AD5160 8-Bit SPI DigiPOT 


@ 256 Positions 

End-to-End Resistance 5 kQ, 10 kQ, 50 kQ, 100 kQ 
¢ Low Tempco: < 35 ppm/°® C 

¢ Compact SOT-8 (2.9 mm x 3 mm) Package 

¢ SPI Interface 


@ Power-On Reset to Midscale 
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AD5161 8-Bit DigiPOT 


Vo,  SDO/NC 


I2C/SPI , 
CLK/SCL ‘ 
SDI/SDA (© INTERFACE 

CS/AN OQ Vw 
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AD5161 8-Bit DigiPOT 


¢ 256 Positions 

End-to-End Resistance: 5kQ, 10kQ, 50kQ, 100kQO 
¢ Compact pSOIC-10 (3 mm x 4.9mm) Package 

Pin Selectable I?C® or SPI Interface 

« Extra Package Address Decode Pin A0 

@ Full Read/Write of Wiper Register 


@ Power-On Reset to Midscale 
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AD5280 8-Bit I7C® RDAC 


RDAC REGISTER 
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AD5282 Dual 8-Bit I7C® RDAC 
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AD5280/82 Single/Dual 8-Bit 1*C® RDAC 
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@ 20 kQ, 50 kQ, 200 kQ Resistances 

@ 30 ppm/° C (Typical) Temperature Coefficient 
@ Power-On Reset to Midscale 

¢ 5 V to 12 V Single Supply or + 5 V Dual Supply 
@ 0.6 mW Dissipation 

e I?C® Interface 

¢ Industrial Temperature Range 


- -40° Cto+125°C 
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AD5263 Quad +15 V or £5 V 256-Step DigiPOTs 
with Pin Selectable SPI/I2C® Digital Interface 


A1 


ADDRESS 
SDI/ SDA ©) 


ean SPI / IC 
SELECT 


GND () 
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W2 


AD5263 


SERIAL INPUT 
REGISTER 


NC /O2 SDO/ 01 
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AD5263 Quad +15 V or £5 V 256-Step DigiPOTs 
with Pin Selectable SPI™/I2C® Digital Interface 


@ 256 Position 

@ 4-Channel (Independently Programmable) 
End to End Resistance: 20 kQ, 50 kQ, 200 kQ 
¢ Low Temperature Coefficient: < 50 ppm/° C 
@ Selectable Digital Interface 


e (3-Wire SPI™ Compatible or 2-Wire 12C® Compatible Serial 
Data Input) 


Operating temperature range —40° C to 125° C 
@ 5 to 15 V Single-Supply or +5 V Dual-Supply Operation 
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AD5255 Triple I27C® RDAC with Nonvolatile 
Memory 


VDDO 256 bytes 


RDACO O) AO 
ves 0 USER EEPROM — _ 
REGISTER 
GNDO 32 bytes | ae 
RDAC _— 9 bit 
SCL O 
SDAO re eine RV ACT te) AI 
4) RO—> INTERFACE on sevatin Owl 
AO ECO CONTROL sk Ani 
Al EO 


COMMAND DECODE LOGIC nua 
O) A2 


RDAC2 
W2 
ADDRESS DECODE LOGIC x REGISTER O 
7 bit O B2 
WPB . CONTROL LOGIC 
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AD5255 Triple I7C® RDAC with Nonvolatile 
Memory 
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Two 9-Bit and One 7-Bit DigiPOTs Per Package 

@ 25 kQ, 250 kQ Terminal Resistance 

 Nonvolatile Memory Preset 

@ 256 Bytes of GBIC-Compliant NV Memory 

14 Bytes of General-Purpose Nonvolatile Memory 
 I?C® Interface 

¢ Increment/Decrement Commands 

@¢3V to 5V Single Supply or + 2.5 V Dual Supply 

@ 0.05 mW Dissipation 
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The World Leader in High Performance Signal Processing Solutions 


SECTION 4 


Codecs and 
Analog Front Ends 


AD74111 Low Cost, Low Power Audio Analog 
Front End 


DVDD1(EXT) DVDD2(INT) MCLK AVDD 


ADC 
CHANNEL 1 


DAC 


CHANNEL 1 


DGND REFCAP RESET AGND 
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AD74111 Low Cost, Low Power Audio Analog 
Front End 


@ 2.5 V Stereo Audio Codec with 3.3 V Tolerant Digital Interface 
Supports 96 kHz Sample Rates 
Supports 16-/20-/24-Bit Word Lengths 


¢ Multibit Sigma-Delta Modulators with “Perfect Differential 
Linearity Restoration” for Reduced Idle Tones and Noise Floor 


Data Directed Scrambling DACs — Least Sensitive to Jitter 
Performance (20 Hz to 20 kHz) 
- 80 dB ADC SNR 
- 80 dB DAC SNR 
Digitally Programmable Input/Output Gain 
@ On-Chip Volume Control for Output Channel 
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AD74111 Low Cost, Low Power Audio Analog 
Front End 


¢ Software-Controllable Clickless Mute 
Master Clock Pre-Scaler for Use with DSP Master Clocks 
 On-Chip Reference 
¢ 16-Lead TSSOP Package Options 
@ Applications: 
: Digital Video Camcorders (DVC) 
- Portable Audio Devices (Dictaphones etc.) 
- AudioProcessing 
- Voice Processing 
: Conference Phones 
- General-Purpose Analog I/O 
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AD74122 Low Cost, Low Power Stereo Audio 
Codec 


RESET MCLK DVDD1 DVDD2 AVDD 
* 


LEFT ADC Cy CAPPL 

DIGITAL =A ADC | Gain 4 | 

FILTER MODULATOR Se f-—4 VINL 
) CAPNL 
RIGHT ADC pe ry CAPPR 

on ll, 
( ) CAPNR 
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REFERENCE —— 
REFCAP DGND AGND 
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AD74122 Low Cost, Low Power Stereo Audio 
Codec 


@ 2.5 V Stereo Audio Codec with 3.3 V Tolerant Digital Interface 
Supports 8 kHz to 96 kHz Sample Rates 
@ Supports 16-/20-/24-Bit Word Lengths 


@ Multibit Sigma-Delta Modulators with “Perfect Differential Linearity 
Restoration” for Reduced Idle Tones and Noise Floor 


Data Directed Scrambling DACs — Least Sensitive to Jitter 
Performance (20 Hz to 20 kHz) 
e 80 dB ADC THD+N 
e 80 dB DAC THD+N 
Digitally Programmable Input/Output Gain 
@ On-Chip Volume Controls Per Output Channel 
¢ Software-Controllable Clickless Mute 
¢ Supports 256 x f,, 512 x f, and 768 x f, Master Mode Clocks 
Master Clock Prescaler for Use with DSP Master Clocks 
@ On-Chip Reference 
 20-Lead TSSOP Package 
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Next Generation Codec Family 


PERFORMANCE VS. PRICE 
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LOW-END AUDIO 
PERSONAL STERO 
SET-TOP BOXES 


AD733xx Series 
Voiceband Converters 
(Codecs and ADCs) 


AD74xxx Series 
Audio Band Codecs 
(Stereo and Mono) 


HIGH-PERFORMANCE 
VOICEBAND 
HIGH-RATE MODEMS 
(v.34 and v.90) 


VOICEBAND PROCESSING 
HANDS-FREE CAR KITS 
SPEECH RECOGNITION 


RELEASED SAMPLING 4Q01 SAMPLING 1Q01 
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AD9861 Mixed-Signal Front End (MxFE™) 
for Broadband Communications 


DATA 
MUX 
+ 
LATCH 
(OQ Interface 
WO f 6 Control 
INTERFACE | 
LOW PASS CONFIGURATION PAGERS 
INTERPOLATION BLOCK Gut VO Bus 
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Tx Data 
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"AUX DAC 
ADC CLOCK CLKIN 


el DAC CLOCK 
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AD9861 Mixed-Signal Front End (MxFE™) 
for Broadband Communications 


Receive Path Includes Dual 10-Bit Analog-to-Digital Converters 
with Internal or External Reference, 50 MSPS and 80 MSPS 
Versions 

Transmit Path Includes Dual 10-/12-Bit, 200 MSPS Digital to 
Analog Converters with 1x, 2x or 4x Interpolation Filters and 
TxPGA Control 

@ Internal Clock Distribution Block Including a Programmable 
Phase-Locked-Loop and Timing Generation Circuitry Allow for 
Single Reference Clock Operation 

@ Flexible 20-Bit I/O Bus Plus Three Interface Pins Allow for 
Various Interleaved or Non-Interleaved Data Transfers in Half- 
Duplex Mode and Interleaved Data Transfers in Full-Duplex Mode 


¢ Configurable Through SPI Compliant Port or MODE Selection 
Pins. 


¢ Independent Rx and Tx Power-Down Control Pins 
@ 64-Lead (9 mm x 9 mm) LFCSP Package 


@ 550 mW Power Dissipation in Full-Duplex, Low Power Mode for 
the AD9861-50 


@ Four Configurable Auxiliary Converters Pins 
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AD9863 Mixed-Signal Front End (MxFE™) 
for Broadband Communications 


IOLIT+B 5 
cored & DAC fet xe 
LOWY PASS 
INTERPGLAT|OMN 
FILTER 


ADC CLOCK 


DAC CLOCK 
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AD9863 Mixed-Signal Front End (MxFE™) 
for Broadband Communications 


Receive Path Includes Dual 12-Bit Analog-to-Digital Converters with 
Internal or External Reference, 50 MSPS and 80 MSPS Versions 


¢ Transmit Path Includes Dual 12-Bit, 200 MSPS Digital to Analog 
Converters with 1x, 2x or 4x Interpolation Filters and TxPGA Control 


¢ Internal Clock Distribution Block including a Programmable 
Phase-Locked-Loop and Timing Generation Circuitry Allow for 
Single Reference Clock Operation 


@ Flexible 24-Bit I/O Bus plus Three Interface Pins Allow for Various 
Interleaved or Non-Interleaved Data Transfers in Half-Duplex Mode 
and Interleaved Data Transfers in Full-Duplex Mode. 


@ Configurable Through SPI Compliant Port or MODE Selection Pins. 
Independent Rx and Tx Power-Down Control Pins 
@ 64 Lead (9 mm x 9 mm) LFCSP Package 


550 mW Power Dissipation in Full-Duplex, Low Power 
Mode for the AD9863-50 


@ Four Configurable Auxiliary Converters Pins 
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AD9865/66 Broadband Modem Mixed Signal 
Front End 


AD9864/65 


PWRDWN 


TXEN/SYNC © 
TXCLK () 


(> CLKOUT_1 


ADI 1:6 a 
Tx [5:0] le fi}—C} CLKOUT 2 
pi 9M cLK /* 4 OSCIN 
aniortey| AX [amen Pr) XTAL 
Rx [5:0] 
10/12 bn RX+ 
RXEN/SYNC €) ADC ,< < ; < 
RXCLK 80 MSPS ier ie L Rx 
a 7 
AGC[5:0)]fD ‘ 


0 TOG dB |-6 TO 18dB 
SPORT [) REGISTER 


CONTROL 
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AD9865/66 Broadband Modem Mixed Signal 

Front End 

@ Low Cost 3.3 V-CMOS Mixed-Signal Front End Converter for 
Broadband Modems 

@ 10-/12-Bit D/A Converter (TxDAC+™) 

@ 2x/4x Interpolating LPF or BPF Transmit Filter 

¢ 200 MSPS DAC Update Rate 

Wide (34 MHz) Transmit Bandwidth 

@ 0 to —-20 dBFS TxPGA 

¢ Integrated 23 dBm Line Driver w/PGA 

@ 10-/12-Bit, 80 MSPS A/D Converter 

@ —12 dB to 48 dB Programmable Gain Amplifier 

@ Flexible Digital Datapath Interface 

@ Half and Full-Duplex Operation 

 Power-Down Modes 

@ Internal Clock Multiplier (PLL) 

@ Auxiliary Clock Outputs 

 64-Lead Chip-Scale Package 
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ADSP Mixed-Signal Front End Roadmap 


Mixed-Signal 
Front Ends 
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Next Gen 
High-End Set- 
Top Box 


AD9877 
Reduced Features 
Additional AGC 
Control 


AD9873 
.35 CMOS 


ith Undersa 


Next Gen 
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Cable 
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Next Gen 
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Driver 
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The World Leader in High Performance Signal Process 
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CONVERTER SUPPORT 


SWITCHES 
MULTIPLEXERS 
REFERENCES 
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ADG633 CMOS £5 V/5 V/3 V 
Triple SPDT Switch 


@ +2 V to +6 V Dual Supply 

¢2V to 12 V Single Supply 

<1 nA Leakage Currents 

@ 50 © On Resistance 

¢ Rail-to-Rail Switching Operation 
 16-Lead Chip-Scale/TSSOP Packages 
Typical Power Consumption (< 0.1 pW) 
¢ TTL/CMOS-Compatible Inputs 


¢ Pin Compatible with Industry Standard 
74HC4053 and MAX4053/4583 


ADG633 
S1B © : 
bi gr") 


S1A G-——————_—~+ 


| 
| 
| 
| | 
| | 

| 
| l 
| | 

| 
| | 
| | 


LOGIC 


AO A1 A2 EN 
SWITCHES SHOWN FOR A “1” LOGIC INPUT 


¢ Automotive Temperature Range —40° C to +125° C 
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ADG658/59 3 V/5 V/ $5 V CMOS 4/8-Channel 
Analog Multiplexers 


@ Single 8-to-1 Multiplexer ADG658 
¢ Differential 4-to-1 Multiplexer ADG659 | | 
@ +2 V to +6 V Dual Supply 
2 V to 12 V Single Supply 
<1 nA Leakage Currents 
@ 50 © On Resistance se f 
¢ Rail-to-Rail Switching Operation 
 16-Lead Chip Scale/TSSOP Packages 
Typical Power Consumption (< 0.1 uW) 
¢ TTL/CMOS-Compatible Inputs 


@ Pin Compatible with Industry Standard 74HC4051/4052 and 
MAX4051/4052/4581/4582 


¢ Automotive Temperature Range —40° C to +125° C 


ANALOG 
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ADG658 ADG659 


AO A1 A2 EN AO A1 EN 


SWITCHES SHOWN FOR A “1” LOGIC INPUT 


ADG901/02 Wideband, 43 dB Isolation @ 1 GHz, 
1.65 V to 2.75 V, Absorptive/Reflective CMOS 
Switches 


@ ADG901/02 Absorptive/Reflective Switches 
@ Wideband DC to 2 GHz 

+ High Off Isolation (43 dB @ 1 GHz) 

@ Low Insertion Loss (1 dB DC to 900 MHz) 

@ Single 1.65 V to 2.75 V Power Supply 

¢ CMOSILVTTL Control Logic hr 


ADG901 


@ Packages: ! 
e 8-Lead MSOP and Tiny 3 mm x 3 mm CSP CONTROL > 


@ Low Power Consumption (5 yA) 
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ADG919 Wideband, 30 dB Isolation @ 1 GHz, 
CMOS 1.65 V to 2.7 V, 2:1 Mux/SPDT Switch 


Wideband DC to 2 GHz 

¢ High Off Isolation (30 dB @ 1 GHz) 

@ Low Insertion Loss (0.65 dB DC to 500 MHz) 
@ Single 1.65 V to 2.7 V Power Supply 
@ Low Power Consumption (5 yA) RF O s ‘ 

@ CMOS/LVTTL Control Logic > 

Tiny 6-Lead SC70 Package 


CONTROLO) 
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Switch-MUX Standard Product Roadmap 


DG3234 


Single 1.6V N5.53V 
1/2/4/bits Switch 


63245 


reais ee 8, 10,16 bit - 
—— 3. rae — ADG32xx 

ADG3257 Bi-directional 

4X MUX ~ —_ ySep pia level shifters 


Level Shift 
“oti ‘ ADG3233 SS _ 
~ , Digital Bypass Switc 


SPST, SPDT 
1Gig, 50Q 


ADG78x 
.5 Ohm in CSP 


ADG731/2 
32:1 MUX, Low V) | ‘ 
SPI/Par Int. om 


ADG774A 
A00Mhz, 4 X 2:1 


ADG6xx# 
3 Ohm +/-5V 


ADG6xx# 
1pC Qinj, +/-5V 


ADG658/9/33 


+/-5V @125iC 


2001 1HO2 2HO02 1HO3 2HO03 
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ADG3245 2.5 V/3.3 V, 8-Bit, 2-Port Level 
Translator, Bus Switch 


PRELIMINARY DATA 


ADG3245 2.5 V/3.3 V, 8-Bit, 2-Port Level 
Translator, Bus Switch 


: 175 ps Propagation Delay Through the Switch 
- 3.5 O Switch Connection Between Ports 
: 2.5 V/3.3 V Supply Operation 
- Selectable Level Shifting/Translation 
- Level Translation 
- 3.3Vto2.5V 
- 3.3Vt0o1.8V 
- 2.5Vto1.8V 
: 20-Lead TSSOP and CSP Packages 
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ADG3246 2.5 V/3.3 V, 10-Bit, 2-Port Level 
Translator, Bus Switch 


== 
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ADG3246 2.5 V/3.3 V, 10-Bit, 2-Port Level 
Translator, Bus Switch 


- 175 ps Propagation Delay Through the Switch 
- 3.5 O Switch Connection Between Ports 
: 2.5 V/3.3 V Supply Operation 
- Selectable Level Shifting/Translation 
- Level Translation: 
- 3.3Vto2.5V 
- 3.3Vt01.8V 
- 2.5Vto1.8V 
- 24-Lead TSSOP and CSP Packages 
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ADG3247 2.5 V/3.3 V, 16-Bit, 2-Port Level 
Translator, Bus Switch 


n es Gl 
| | 
, | 
| | 
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1BE 
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| 
| 
| 
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2BE 
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ADG3247 2.5 V/3.3 V, 16-Bit, 2-Port Level 
Translator, Bus Switch 


- 175 ps Propagation Delay Through the Switch 
- 3.5 O Switch Connection Between Ports 
: 2.5 V/3.3 V Supply Operation 
- Selectable Level Shifting/Translation 
- Level Translation 
- 3.3Vto2.5V 
- 3.3Vt0o1.8V 
- 25Vto1.8V 


: 40-Lead 6 mm x 6 mm Chip-Scale and 38-Lead TSSOP 
Packages 
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ADG3233 Low Voltage, Unidirectional 
(Up/Down) Level Translation, Bypass Switch 


Voc1 VYec2 
te 
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ADG3233 Low Voltage, Unidirectional 
(Up/Down) Level Translation, Bypass Switch 


- Operates from 1.65 V to 3.6 V Supply Rails 
: Up/Down Level Translation 
: 8-Lead SOT-23 and pSOIC Packages 
- Bypass or Normal Operation 
- LVTTL/CMOS-Compatible Inputs 
- APPLICATIONS 
: JTAG Chain Bypassing 
- Daisy Chain Bypassing 
: Digital Switching 
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ADG3257 3.3 V/5 V, Quad 2:1 Mux/Demux Bus 


Switch 


1A 


za— | 


) 
> 


is 
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ADG3257 3.3 V/5 V, Quad 2:1 Mux/Demux Bus 
Switch 


- 110 ps Propagation Delay Through the Switch 

» 2.2 O Switches Connect Inputs to Outputs 

: Single 3.3 V/5 V Supply Operation 

- Level Translation Operation 

- Ultralow Quiescent Supply Current (1 nA Typical) 
- Rapid 3 ns Switching 

- Standard ‘3257 Type’ Pinout 

- 16-Lead QSOP 
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ADR280 1.20 V Low Power Voltage Reference 


- 1.20 V Precision Output Voltage 

- Tempco: 40 ppm/° C Max 

- 80 dB Ripple Rejection (@ 220 Hz) 

- Low Noise (12.5 nV/VHz) 

- Low Power Only 16 mA Max 

- Compact 3-Lead SOT-23 Package 

- Consumes Companion Chip to the AD6535 (Typhoon Baseband 
: Tiny SOT-23-3 and SC70-3 Packages 
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ADR318 Precision Low Drift 1.8 V Voltage 
Reference with Shutdown in SOT-23 


¢ Initial Accuracy: 5 mV Max, 0.27% Max 

@ Low Temperature Coefficient: 25 ppm/° C Max 
Load Regulation: 100 ppm/mA 

@ Line Regulation: 25 ppm/V 

¢ Low Supply Headroom: 0.6 V 

¢ Wide Operating Range: (V,y; + 0.6 V) to 15 V 
@ Low Power: 120 uA Max 

@ Shutdown to Less than 3 pA Max 

¢ Output Current: 5 mA 

Wide Temperature Range: 0° C to 70°C 

¢ Tiny 5-Lead SOT-23 Package 


5-21 


ADR370 Precision Low Power 2.048 V SOT-23 
Voltage Reference 


Initial Accuracy Error: + 0.2% 

¢ Low TCVO: 50 ppm/° C Max from —40° C to 125° C 
¢ Load Regulation: 200 V/mA, 100 ppm/mA 

@ Line Regulation: 25 V/V, 20 ppm/V 

¢ Wide Operating range: V,, = 2.3V-—12V 

@ Low Power: 72 uA Max 

@ High Output Sink/Source Current: 5 mA Min 

Wide Temperature Range: —40° C to +125° C 

@ Tiny 3-Lead SOT-23 Package with Standard Pinout 


Initial Accuracy | Tempco 
(Max) (Max) 


PRELIMINARY DATA 
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ADRO3 Ulitracompact Precision 2.5 V Voltage 
Reference 

@ 3 ppm/° C Temperature Coefficient 

@ 50 pom/1000 hr Long-Term Stability 

¢ 30 ppm/V Line Regulation 

@ 50 ppm/mA Load Regulation 

@ Low Noise: 25 uV p-p (0.1 Hz to 10 Hz) 

Low Hysteresis: 70 ppm Typical 

Wide Operating Range: 7 V to 40 V 

@ 1 mA Max Quiescent Current 

@ High Output Current: 10 mA 

Wide Temperature Range: —40°C to +125°C 


@ Ultracompact SC70-5/SOT23-5 Packages 
5-23 


ADRO6 Compact Precision 3 V Voltage 
Reference 


Low Temperature Coefficient 3 ppm/° C 

@ Long-Term Stability 50 ppm/1,000 Hr 

@ Line Regulation 30 ppm/V 

Load Regulation 50 ppm/mA 

@ Low Noise 25 yV p-p (0.1 Hz to 10 Hz) 

Low Hysteresis 70 ppm Typical 

Wide Operating Range: 5 V to 40 V 

¢ 1mA Max Quiescent Current 

@ High Output Current 10 mA 

Wide Temperature Range —40° C to +125° C 
@ Ultra Compact SC70-5/ SOT23-5 Packages 
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ADR430/31/33/34/35/39 Ultralow Noise 
XFET® Voltage References with Current Sink 
and Source Capability 


@ Low Noise: 1.5 mV p-p (0.1 Hz to 10 Hz) 

@ 3 dB Bandwidth: 120 MHz 

Low Temperature Coefficient: 3 ppm/° C Max 
Long Term Stability: 50 ppm/1,000 Hours 

¢ Load Regulation: 70 ppm/mA 

@ Line Regulation: 35 ppm/V 

Low Thermal Hysteresis: 40 ppm 

@ Quiescent Current: 0.5 mA Max 

@ High Output Current: +10 mA 

Wide Temperature Range: —40° C to +125° C 
@ Up to 18 V Operation 

Large Selection of Voltage Options 

@ Available in MSOP-8 and SO-8 Packages 
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ADR430/31/33/34/35/39 Uitralow Noise 
XFET® Voltage References with Current Sink 
and Source Capability 


Wide Operating Range 


¢ AD430AR 2.048 V e ADR430: 3 V to 18 V 
¢ AD431AR 2.5 V e ADR431: 3.5 V to 18 V 
¢ AD433AR 3V e ADR433: 4 V to 18 V 
¢ AD434AR 4.096 V e ADR434: 5 V to 18 V 
¢ AD435AR 5V e ADR435: 6 V to 18 V 


¢ AD439AR 4.5V e ADR439: 5.5 V to 18 V 
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ADR510 1.0 V Ultraprecision Low Noise 
Shunt Voltage Reference 


- Wide Operating Range: 100 vwA- 10 mA 
: Initial Accuracy: +2.5 mV Max 
- Temperature Coefficient: 
: ADR510: 70 ppm/° C 
: ADR512: 50 ppm/° C 
:- Output Impedance: 0.1 © Max 
- Capable of Sourcing Up to 10 mA 
- Wide Temperature Range: 
- ADR510: 0° C to +70°C 
- ADR512: —40° C to +85° C 
- Ultracompact 2mm x 2mm $C/70 or SOT-23 Package 
- Low Cost 
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ADR520/25/30/40/45/50 Ulitraprecision Shunt 
Mode Voltage Reference 


Wide Operating Range: 60 HA to 10 mA 
Initial Accuracy: 

e A-Grade: 0.4% Max 

e B-Grade: 0.2% Max 
Temperature Coefficient 20 ppm/° C Max 
¢ Output Impedance: 0.1 O Max 
Capable of 10 mA Output Current 
Wide Temperature Range: —40° C to +85° C 
@ Ultra Compact 2 mm x 2 mm SC70 Package 
Low Cost 
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ADR520/25/30/40/45/50 Ultraprecision Shunt 
Mode Voltage Reference 


Wide Selection of Output Voltages 


e ADR520ART 2.048 
e ADR525ART 2.5 
e ADR530AKS 3.0 
e ADR540ART 4.096 
e ADR545AKS 4.5 
e ADR550ART 5.0 


@ Output Voltage Adjustable via Trim Feature 


votage Reference Road Map 


>= ® ADR435. 
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XFET ® ADR430 


Best 


GP Ref 


COMPACT P 
FOR HIG 
GP APP 


ADR280 


ADR380/ 81 


Embedd 


2001 2002 2003 2004 2005 


PRELIMINARY DATA 
5-30 


olpny jeg 
oipny bojeuy 


s}onpojid oipny 


9 NOILOJAS 


SUOI}N|OS Bulssad0/g jeubig soueWOLed Yip Ul Japes7] PJOAA OU] 


oipny bojeuy 


SSM2019 Self-Contained Audio Preamplifier 
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SSM2019 Self-Contained Audio Preamplifier 


Excellent Noise Performance: 950 pV/VHz or 1.5 dB Noise Figure 
 Subaudio 1/f Noise Corner 

@ Ultralow THD: <0.01% @ G = 100 over the Full Audio Band 
Wide Bandwidth: 1 MHz @ G = 100 

High Slew Rate: 20 V/us (Typical) 

@ Unity Gain Stable 

¢ True Differential Inputs 

@ 8-Lead Mini-DIP or 16-Lead SOIC 

Only One External Component Required 

Very Low Cost 

Extended Temperature Range: —40° C to +85° C 

¢ Pin-for-Pin Replacement for the SSM2017 
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Audio DAC Family * SACD Players 


¢ High End 
DVD-Audio Players 
¢ High End ¢ Professional Audio 
DVD-Audio Players 
¢ DVD Players ¢ Professional Audio 


- A/V Amps -AD1853 > .123 dB SNR/DNR 
® -117dBSNR/DNR .120dB SNR/DNR 
= ¢ 107 dB THD+N — Stereo 
QO. ¢ Current Out -—110 dB THD+N 

AD1855 °115 dB SNR/DNR * Current Out 
AD1854K - 104 dB THD+N — re 


- 113 dB SNR/DNR Performance 
AD1854J > . 97/101 dB THD+N Leader | 
- 108 dB SNR/DNR 


wie 
- 97 dB THD+N pat 


ott} 


pin 


Performance 
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Multichannel Codec Roadmap 


AD1836A 
105/108 dB DNR 
4 ADC/6 DAC 


Differential out AD1836AC 


102/105 dB DNR 
4 ADC/6 DAC 
Differential out 


Sch n TDM Mode 


Relative Pricing 


108 dB DNR’ 
6 DAC 
ellie 


AD1938 
102/105 dB DNR 
4 ADC/8 DAC 


AD1835A 
105/110 dB DNR 
2 ADC/8& DAC 
Diff Out 


AD18&38A 
105/110 dB DNR 
2 ADC/6 DAC 
Diff Out 


 105dB DNR 


AD1839A. X. _ 8DAC ae 


Ss ingl e-En ded Ou t << — a 


146ch TDM / Daisy-chain Mode 
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ADC Family 


Relative Pricing 


AD1870 
16-Bit 
94 dB DNR 


_AD1871 
105 dB DNR 
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ADI SigmaDSP™ Technology 


@ Technological Breakthrough: 


- SigmaDSP™ offers the first integration of a DSP engine 
specialized for audio processing with audio converter 
cores at a level of > 110 dB SNR. 


¢ SigmaDSP™ Features: 
- Professional-Quality Digital Sound Processing 
- ZERO Programming Overhead 
: Intuitive Graphical Configuration Tool 


: A Price Point That Makes Digital Technology Affordable 
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SigmaDSP™ Graphical Compiler 


The SigmaDSP™ Graphical Compiler Enables Full 
Customization of the Signal Flow 


Graphical Entry is Based on Orcad™ 


ADI Provides the Compiler which Accepts a Netlist 
Generated by the Orcad™ Schematic Entry Tool 


The Newly Generated Program File can be Easily 
Downloaded to the SigmaDSP™ by the GUI 


If Only Filters are Programmed (Sea of Biquads), About 50 
Biquads are Possible in the AD1954 


The Next Generation of SigmaDSP™ Will Double the MIPS 
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AD1953 Three-Channel, 24-Bit 
Signal Processing DAC 


SERIAL DATA 
OUTPUT 


SERIAL DATA | 
INPUTS 


MASTER CLOCK 


OUTPUT 


MASTER | | 


CLOCK 
INPUTS | 


AUX SERIAL 
DATA INPUT 


SPI DATA _. 


OUTPUT 
SPI INPUT 
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AD1953 


AUDIO DATA 
MUX 


26x22 | 
DSP CORE | 


) DATA FORMAT: | 
| 3.23 (SINGLE PRECISION) | 


| 3.45 (DOUBLE PRECISION) 


MCLK | 
| GENERATOR 1! 
(256/384/512 fs) 


| DIGITAL OUT 
(TDM & DATA | 
| CAPTURE) 
SERIAL CONTROL _ 
INTERFACE 


PRELIMINARY DATA 


\. ANALOG 
( OUTPUTS © 


SERIAL DATA 
OUT 
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AD1953 Three-Channel, 24-Bit 
Signal Processing DAC 


¢ 5 V 3-Channel Audio DAC System 
¢ / Biquad Filter Sections Per Channel 


¢ Dual Dynamic Processor with Arbitrary Input/Output Curve and 
Adjustable Time Constants 


¢ “PHAT™ Stereo” Spreading Algorithm for Wide Stereo Effect 

0 —6 ms Variable Delay/Channel for Speaker Alignment 

¢ Differential Output for Optimum Performance 

@ 112 dB Signal-to-Noise (not muted) at 48 kHz Sample Rate 
(A-Weighted Stereo) 

7/5 dB Stopband Attenuation 
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AD1953 Three-Channel, 24-Bit 
Signal Processing DAC 


Program RAM Allows Complete New Program Download via 
SPI™ Port 


- SPI™ Port Features “Safe-Upload” Mode for Transparent Filter 
Updates 


@ 256-Word Parameter RAM 
@ 512-Word Program Memory 
@ 512 Instructions Per Audio Sample 


Two Control Registers Allow Complete Control of Modes and 
Memory Transfers 


@ On-Chip Clickless Volume Control (8 total) 


@ Hardware and Software Controllable Clickless Mute 
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AD1953 Three-Channel, 24-Bit 
Signal Processing DAC 


¢ Digital De-emphasis Processing for 32, 44.1, 48 kHz Sample Rates 

Flexible Serial Data Port with Right-Justified, Left-Justified, 
I2S©®°-Compatible and DSP Serial Port Modes 

 MCLK select Multiplexer 

¢ Digital Audio Input with source select multiplexer (2:1) Auxiliary 
Digital Input 

Digital Audio Output (I2S® — Two-Channel or Packed Mode Six- 
Channel) 

@ 48-Lead LQFP Plastic Package 
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AD1953 and AD1836 Audio System 4 Analog In, 
(up to) 9 Analog Out, 25 SDSP-MIPS 


AD1836 AD1953 
Codec SigmaDSP 
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SigmaDSP Roadmap 


Gen 2 
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SRC Roadmap 


AD1898 
~ 142 dB DNR 
£ S/PDIF Rx/Tx 
5 
= ™ 
B - AD1897 
C 


=" AD1896A n New Industry Performance Leader n Pro Audio Applications 
=" AD1898 n Next Performance Leader 

" AD1895A n Applications Include: AVR, DVD, DVD-R and CarFi 
"AD1897 n Next Consumer Leader 
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AD1991 Class-D H-Bridge 
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AD1991 Class D H-Bridge 


Power Level (per Channel @ 10% THD + N, with Modulator) 
» 2x20W @4Q0 and 8Q 
- 1x 40W@40 and2Q 
© Roy < 0.20 

Efficiency > 90% @ Full Power/8 © 

Single Power Supply 12 V — 20 V 

PDN/Mute Input 

Turn-On and Turn-Off Pop Suppression 

Short Circuit Warning and Protection 

Overtemperature Warning and Protection 


2-Channel Bridged Outputs (BTL) or 4-Channel Single 
Ended or 1-Channel High Current BTL 


| A A A A A 


PRELIMINARY DATA > nsfieee 


High Performance Class-D Solution 
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COMPRESS ROUTING DECOMPRESS 
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DRIVE 
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~ AD9214/15 
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What Are Digital Video Decoders? 


A Digital Video Decoder converts CVBS, S-Video, and YUV 
analog baseband television signals into digital CCIR-656 4:2:2 
component video compatible with NTSC, PALB/D/G/H/I, PAL M, 
or PAL N. 
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ADV7183A 9-Bit Video Decoders 
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ADV7183A 9-Bit Video Decoders 


"= Analog Video to Digital YCrCb Video Decoder 
" IN: NTSC (M/N), PAL (B/D/G/H/I/M/N), and SECAM 
=" Input Formats: YPrPb up to D1, (Y/C) and Composite Video 
" OUT: CCIR656 (8-Bit) up to 27 MHz Pixel Rate 


=» 3- and 5-Line Adaptive Comb Filters 

= Macrovision Detection Rev 1.0 

= Integrated AGC and Clamping 

= Ultrawide Bandwidth (6 MHz for SD) 

= Full VBI Support 

= Digital Noise Reduction Block 

= SNR Measurement for Efficient Compression 
= RGB SCART Input Support for Europe 
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What Are Digital Video Encoders? 


A Digital Video Encoder converts Digital Component Video 
Data (CCIR-601 4:2:2 for example) into a standard analog 
baseband television signal compatible with NTSC, PAL 
B/D/G/H/I, PAL M, or PAL N. In addition to the Composite 
output signal, there is often the facility to output S-VHS 
Y/C, RGB, or YUV Video. 
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Where are (Digital) Video Encoders Used? 


¢ Anywhere a TV Connects with a Digital Source 
- Set-top Boxes, Integrated Receiver Decoders 


- Direct Broadcast Satellite (DVB) 

: Cable Set-Top Box Systems 

- Web Browsers/Internet Boxes 

- PCs with TV Tuners 

- Video CD, DVD, Digital Camcorder 
- Professional Video 

- Multimedia PC 
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ADV7310 Multiformat 216 MHz Video Encoder 
with Six NSV 12-Bit DACs 


STANDARD DEFINITION 
CONTROL BLOCK 
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ADV7310 Multiformat 216 MHz Video Encoder 
with Six NSV 12-Bit DACs 


HIGH DEFINITION INPUT FORMATS 
 8-/10-/16-/20-Bit Parallel YCrCb Compliant to: 

e SMPTE-293M (525p) 

e BTA T-1004 EDTV2 (525p) 

e ITU-R.BT1358 (625p) 

e BTA 1362 

e SMPTE274M (1080i) at 24 Hz, 25 Hz, 30 Hz 

e SMPTE296M (720p) 

e RGB in 3 x 10-Bit 4:4:4 i/p Format 

e RGB + H/V (HDTV 5-Wire Format) 

e Any Other High Defintion Format Using Async Timing Mode 
STANDARD DEFINITION INPUT FORMATS 

e CCIR-656 4:2:2 8-/10-/16-/20-Bit Parallel Input 
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ADV7310 Multiformat 216 MHz Video Encoder 
with Six NSV 12-Bit DACs 
HIGH DEFINITION OUTPUT FORMATS 
e YPrPb Progressive Scan (EIA-770.1, EIA-770.2) 
e YPrPb HDTV (EIA 770.3) 
e RGB +H/V (HDTV 5-Wire Format) 
e CGMS-A (720p/ 10801) 
e Macrovision Rev1.0 (525p/ 625p) 
e CGMS-A (525p) 
STANDARD DEFINITION OUTPUT FORMATS 
e Composite NTSC M, N 
e Composite PAL M, N, B, D, G, H, I, PAL-60 
e SMPTE 170M NTSC Compatible Composite Video 
e ITU-R BT.470 PAL Compatible Composite Video 
e S-Video (Y/C) 
e EuroScart RGB 
e Component YUV (Betacam, MII, SMPTE/EBU N10) 
e Macrovision Rev 7.1 
e CGMS/WSS 


e Closed Captioning ANALOG 
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ADV7310 Multiformat 216 MHz Video Encoder 
with Six NSV 12-Bit DACs 


GENERAL FEATURES 

@ Simultaneous SD and HD Inputs and Outputs 
@ Oversampling Up to 216 MHz 

¢ Programmable DAC Gain Control 

@ Sync Outputs In All Modes 

On-Board Voltage Reference 

@ Six 12-Bit NSV Precision Video DACs 
@ 2-Wire Serial |2C® Interface 

@ Dual I/O Supply 2.5 V/3.3 V Operation 
@ Analog and Digital Supply 2.5 V 

@ On-Board PLL 

@ 64-LQFP Package 

Pb Free Product 
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ADV7314/15 Multiformat 216 MHz Video 
Encoder with Six NSV 14-Bit DACs 
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ADV7314/15 Multiformat 216 MHz Video 
Encoder with Six NSV 14-Bit DACs 


HIGH DEFINITION INPUT FORMATS 
@ 8-/10-/16- or 20-Bit Parallel YCrCb Compliant to: 
e SMPTE-293M (525p) 
e BTA T-1004 EDTV2 (525p) 
e ITU-R.BT1358 (625p) 
e BTA 1362 
e SMPTE274M (10801) at 24 Hz, 25 Hz, 30 Hz 
e SMPTE296M (720p) 
e RGB in 3 x 10-Bit 4:4:4 i/p Format 
e RGB + H/V (HDTV 5-Wire Format) 
@ Any other High Defintion Format using Async Timing Mode 


STANDARD DEFINITION INPUT FORMATS 
@ CCIR-656 4:2:2 8-/10-/16-/20-bit Parallel Input 
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ADV7314/15 Multiformat 216 MHz Video 
Encoder with Six NSV 14-Bit DACs 


HIGH DEFINITION OUTPUT FORMATS 

 YPrPb Progressive Scan (EIA-770.1, EIA-770.2) 
@ YPrPb HDTV (EIA 770.3) 

¢ RGB +H/V (HDTV 5-wire format) 

¢ CGMS-A (720p/1080i) 

Macrovision Rev1.0 (525p/625p) (ADV7314 only) 
¢ CGMS-A (525p) 
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ADV7314/15 Multiformat 216 MHz Video 
Encoder with Six NSV 14-Bit DACs 


STANDARD DEFINITION OUTPUT FORMATS 

¢ Composite NTSC M, N ; 

¢ Composite PAL M, N, B, D, G, H, I, PAL-60 

@ SMPTE 170M NTSC Compatible Composite Video 
¢ ITU-R BT.470 PAL Compatible Composite Video 
@ S-Video (Y/C) 

¢ EuroScart RGB 

¢ Component YUV (Betacam, MII, SMPTE/EBU N10) 
Macrovision Rev 7.1 [ADV7314 only] 

¢ CGMS/WSS 

Closed Captioning 
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ADV 7314/15 Multiformat 216 MHz Video 
Encoder with Six NSV 14-Bit DACs 


GENERAL FEATURES 

Simultaneous SD and HD Inputs and Outputs 
¢ Oversampling Up to 216 MHz 
Programmable DAC Gain Control 

@ Sync Outputs In All Modes 

On-Board Voltage Reference 

@ Six 14-Bit NSV Precision Video DACs 
 2-Wire Serial I2C® Interface 

@ Dual I/O Supply 2.5 V/3.3 V Operation 
¢ Analog and Digital Supply 2.5 V 

¢ On-Board PLL 

@ 64-LQFP Package 

Pb Free Product 
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Display Electronics Dual Interface Product 
Roadmap 
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AD9887A Dual Interface for Fiat Panel Displays 
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AD9887A Dual Interface for Flat Panel Displays 


@ Analog Interface 


- 100/140/170 MSPS Maximum Conversion Rate — By 
- (XGA/SXGA/UXGA) d 
- 330 MHz Analog Bandwidth eae 
- 0.5 V to 1.0 V Analog Input Range 
- 500 pS p-p PLL Clock Jitter at 170 MSPS 
- 3.3 V Power Supply 
- Full Sync Processing 
- Midscale Clamping for YUV Applications (DTV, HDTV) 
- 4:2:2 Output Format Mode 
¢ Digital (DVI Compliant) Interface 
- 100/140/170 MHz Operation (2 Pixels/Clock Mode) 
- High Skew Tolerance of 1 Full Input Clock 
- Sync Detect for “Hot Plug-In” 
- Supports High-Bandwidth Digital Protection (HDCP) 


@ 160-Lead LQFP (28 mm x 28 mm) 
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ADD&502 Integrated LCD Grayscale Generator 


INVERT 


< 
ak 


V2 


DIGITAL 
CORE 


< 
® 


2 
< 
bu 
= 
cc 
Lui 
_— 
= 


v4 


Vcom 


COM_M LOGI SEL1 SEL2 


Cc 
7-24 = Ca otvices 


ADD8502 Integrated LCD Grayscale Generator 


Two Mask Programmable Sets of Five Reference Levels 

¢ Dual 10-Bit DACs for Flicker Offset and Range Adjustment 
@ Integrated VCOM Switching 

@ Single-Supply Operation: 5.0 V 

@ Low Supply Current: 300 pA 

Global Power Save Mode: 1 pA Max 

@ Fast Settling Time for Load Change: 20 us 

@ Stable with 20 nF/100 ©) Loads 

¢ CMOS/TTL Input Levels 
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AD9937 CCD Signal Processor with 
Precision Timing™ Generator 
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AD9937 CCD Signal Processor with 
Precision Timing™ Generator 


¢ 10 MSPS Correlated Double Sampler (CDS) 

¢ 10-Bit 10 MHz A/D Converter 

No Missing Codes Guaranteed 

¢ 6 dB to 40 dB Variable Gain Amplifier (VGA) 

Black Level Clamp with Variable Level Control 

¢ Complete On-Chip Timing Generator 

@ Precision Timing™ Core with 2 ns Resolution 

@ On-Chip: 6 Channel Horizontal and 1 Channel RS Drivers 
@ 4-Phase Vertical Transfer Clocks 

@ Electronic and Mechanical Shutter Modes 

@ On-Chip Sync Generator with External Sync Option 
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AD9898 CCD Signal Processor with 
Precision ‘Timing™ Generator 
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AD9898 CCD Signal Processor with 
Precision Timing™ Generator 


¢ 20 MSPS Correlated Double Sampler (CDS) 

¢ 10-Bit 20 MHz A/D Converter 

No Missing Codes Guaranteed 

¢ 0 dB to 36 dB 10-bit Variable Gain Amplifier (VGA) 
Black Level Clamp with Variable Level Control 

¢ Complete On-Chip Timing Generator 

¢ Precision Timing™ Core with 1 ns Resolution 

@ On-Chip: 2 Channel Horizontal and 1 Channel RG Drivers 
@ 2-Phase H-Clock Modes 

 4-Phase Vertical Transfer Clocks 

@ Electronic and Mechanical Shutter Modes 

@ On-Chip Sync Generator with External Sync Option 
@ 48-Lead LFCSP Package 
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AD9943 Complete 10-Bit 25 MHz CCD Signal 
Processor 
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AD9943 Complete 10-Bit 25 MHz CCD Signal 
Processor 


25 MSPS Correlated Double Sampler (CDS) 

6 dB to 40 dB 10-Bit Variable Gain Amplifier (VGA) 
@ Low Noise Optical Black Clamp Circuit 
 Preblanking Function 

@ 10-Bit 25 MSPS A/D Converter 

No Missing Codes Guaranteed 

@ 3-Wire Serial Digital Interface 

@ 3 V Single Supply Operation 

Low Power: TBD mW @ 3 V Supply 


 Space-Saving 32-Lead 5mm x 5 mm LFCSP Package 
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AD9948/49 CCD Signal Processors with 
Precision Timing™ Core 


VRT VRB 


0dBTO12dB 6dB TO 40dB 


100R 12 
CCDIN © eos vea> ad | DouT 


INTERNAL 
CLOCKS (Y HBLK 


.YCLP/PBLK 


RG PRECISION 
HORIZONTAL [og TIMING™ 


oh RVR — 
_— . CORE 
i 


SYNC INTERNAL 
AD9948/AD9949 GENERATOR REGISTERS 


* + 
HD VD SL SCK SDATA 


PRELIMINARY DATA ANALOG 


DEVICES 


7-33 


AD9948/49 CCD Signal Processors with 
Precision Timing™ Core 


¢ AD9948: 10-Bit, 25 MHz Version 
¢ AD9949: 12-Bit, 30 MHz Version 
@ Correlated Double Sampler (CDS) 
@ 0 dB to +12 dB Pixel Gain Amplifier (PxGA®) 
« 6 dB to 40 dB 10-Bit Variable Gain Amplifier (VGA) 
@ 10-Bit 25 MHz or 12-Bit 30 MHz A/D Converter 
Black Level Clamp with Variable Threshold Control 
@ KNEE Circuit with Variable Inflection Point and Slopes 
¢ Complete On-Chip Timing Driver 
@ Precision Timing™ Core with < 1 ns Resolution 
@ On-Chip 3 V Horizontal and RG Drivers 
@ 40-Lead LFCSP Package 
PRELIMINARY DATA 
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AD9945 Complete 12-bit 40 MHz CCD Signal 
Processor 
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AD9945 Complete 12-bit 40 MHz CCD Signal 
Processor 


¢ 40 MSPS Correlated Double Sampler (CDS) 

¢ 6 dB to 40 dB 10-Bit Variable Gain Amplifier (VGA) 
Low Noise Optical Black Clamp Circuit 

@ Preblanking Function 

¢ 12-Bit 40 MSPS A/D Converter 

No Missing Codes Guaranteed 

@ 3-Wire Serial Digital Interface 

@ 3 V Single Supply Operation 

@ Low Power: TBD mW @ 3 V Supply 


¢ Space-Saving 32-Lead 5 mm x 5 mm LFCSP Package 
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AD9991 CCD Signal Processor with 
Precision Timing™ Generator 
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AD9991 CCD Signal Processor with 
Precision Timing™ Generator 


@ 6-Phase Vertical Transfer Clock Support 

¢ Correlated Double Sampler (CDS) 

¢ 6 dB to 42 dB 10-Bit Variable Gain Amplifier (VGA) 
@ 10-Bit 25 MHz A/D Converter 

Black Level Clamp with Variable Level Control 

¢ Complete On-Chip Timing Generator 

@ Precision Timing™ Core with < 1 ns Resolution 

@ On-Chip 3 V Horizontal and RG Drivers 

@ 2-Phase and 4-Phase H-Clock Modes 

@ Electronic and Mechanical Shutter Modes 

@ On-Chip Driver for External Crystal 

@¢ On-Chip Sync Generator with External Sync Input 
@ 56-Lead LFCSP Package 
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AD9995 CCD Signal Processor with 
Precision Timing™ Generator 
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AD9995 CCD Signal Processor with 
Precision Timing™ Generator 


 6-Phase Vertical Transfer Clock Support 

@ Correlated Double Sampler (CDS) 

@ 6 dB to 42 dB 10-Bit Variable Gain Amplifier (VGA) 
¢ 12-Bit 36 MHz A/D Converter 

Black Level Clamp with Variable Level Control 
Complete On-Chip Timing Generator 

@ Precision Timing™ Core with < 1 ns Resolution 

@ On-Chip 3 V Horizontal and RG Drivers 

@ 2-Phase and 4-Phase H-Clock Modes 

@ Electronic and Mechanical Shutter Modes 

@ On-Chip Driver for External Crystal 

@ On-Chip Sync Generator with External Sync Input 
@ 56-Lead LFCSP Package 


PRELIMINARY DATA 
ANALOG 
7-40 DEVICES 


ADV7160/62 96-Bit, 220 MHz True-Color Video 
RAM-DAC 
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ADV7160/62 96-Bit, 220 MHz True-Color Video 
RAM-DAC 


¢ 96-Bit Pixel Port for 1600 x 1280 x 24 Screen Resolution 
@ 220 MHz, 24-Bit (30-Bit Gamma Corrected) True-Color 
¢ Triple 10-Bit “Gamma Correcting” D/A Converters 

@ 2% (Max) DAC to DAC Color Matching 

Triple 256 x 10 (256 x 30) Color Palette RAM 

@ On-Board User Definable Cursor (64 x 64 x 2) 

Three Color Overlay 

¢ Cursor Palette RAM 

@ Fully Programmable On-Board PLL 
 RS-343A/RS-170 Compatible RGB Analog Outputs 

¢ Tri-Level SYNC Functionality 

¢ TTL Compatible Digital Inputs 

@ Standard MPU I/O Interface 
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ADV7160/62 96-Bit, 220 MHz True-Color Video 
RAM-DAC 


Programmable Pixel Port: 24-Bit, 16-Bit, 15-Bit and 8-Bit (Pseudo) 
Pixel Data Serializer: 
e Multiplexed Pixel Input Ports; 2:1, 4:1, 8:1 
@ MODES OF OPERATION 
e 1600 x 1200 x 30-/24-Bit Resolution @ 85 Hz Screen Refresh 
e 1600 x 1200 x 16-/15-Bit Resolution @ 85 Hz Screen Refresh 
e 1600 x 1200 x 8-Bit Resolution @ 85 Hz Screen Refresh 
¢ SPEED GRADES 
e 220 MHz 
e 1/0 MHz 
e 140 MHz 
¢ 5 V CMOS Monolithic Construction 
@ 160-Lead Plastic Quad Flatpack (QFP): ADV7162 
¢ 160-Lead “Thermally Enhanced” QFP (PQUAD): ADV7160 
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SECTION 8 


OMMUNICATIONS 


RF/IF 
SIGNAL PROCESSORS 


AD&351 Low Distortion Differential Amplifier 


AD8351 


VOCM 
BIAS CELL 
C) VPOS 


OPHI 
OPLO 


COMM 
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ES 


AD8&351 Low Distortion Differential Amplifier 


- —3 dB Bandwidth of 2.2 GHz 
- Single Resistor Programmable Gain Up to 26 dB 
- Differential Interface 
- Low Noise Input Stage 2.7 nV/VHz 
- Low Harmonic Distortion 
- —/9 dBc 2nd @ 70 MHz 


- —81 dBc 3rd @ 70 MHz 
- Single Supply Operation: 3 V to 5.5 V 


- Adjustable Output Common-Mode Voltage 
- Fast Settling and Overdrive Recovery 

- Power-Down Capability 

- 10-Lead pSOIC Package 
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AD8351 Low Distortion Differential Amplifier 


AD8351 with 10 dB of Gain 
| - Driving the AD6645 (RE=1k¢2) | | 
oo t- Analog Input: 7OMHz 


| Encode : 80MHz 7 a 
30 L- SNR : 64.8 dB | co ES | 
| Fund: - 1.1 dBfs RG : , AD6645 
ap t- Mb2: -78.5 dBc aw 14- BIT ADC 
i HD : -79.7 dBc 


THD : -75.9 dBc 


es PRELIMINARY DATA ANALOG 


DEVICES 


AD8&390 Low Power, High Output Current, 
Differential Amplifier | 


V 
16 OCM 


@ Available in 4mm x 4mm LFCSP (shown) and 16-Lead QSOP-ePAD 
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AD8390 Low Power, High Output Current, 
Differential Amplifier 


Voltage Feedback Amplifier 
e Ideal for ADSL Central Office (CO) Applications 


@ High Output Voltage and Current Drive Enables High Current 
Differential Applications 


e 400 mA Peak Output Drive Current 
e 44 V p-p Differential Output Voltage 
High Speed 
e 425 V/uS Differential Slew Rate 
@ Adjustable Supply Current to Minimize Power Consumption 
@ Low Power Operation 
e Power Supply Operation from +5 V (+10 V) Up to +12 V (+24 V) 


e 4mA Total Quiescent Supply Current for Full Power Central 
Office (CO) Applications (20 dBm Line Power, 5.5 CF). 


@ Low Distortion 
e —82 dBc @ 1 MHz Third Harmonic 
e —91 dBc @ 1 MHz Second Harmonic 
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AD8331 VGA with Ultralow Noise Preamplifier 
and Programmable R,,, 


COMM COMM ENBL ENBV CLMP 
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AD&331 VGA with Ultralow Noise Taha elie 
and Programmable R,, 
- Ultralow Input Noise at Maximum Gain 
- Voltage Noise = 0.75 nV/VHz typ 
- Current Noise = 2.5 pA/VHz typ 


: Active Termination Match, Selected with an External 
Resistor 


: Ultralow Noise LNA Pre-Amp 

- Single-Ended Output Gain = 13 dB 
: Differential Output Gain = 19 dB 

- Bandwidth: 200 MHz (-3 dB) 
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AD8331 VGA with Uitraiow Noise Preamplifier 
and Programmable R,, 


- Wide Gain Range w/ Programmable Post-Amp 
- —-4dB to +44 dB 
- +8 dB to +56 dB 

- Fully Differential Signal Path After LNA 

- Selectable Output Clamping Level 

- Trimmed for Gain, Offset and Clamping Levels 

- Optimized for 10-/12-Bit ADCs 

- Single +5 V Supply 
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RF/IF Quadrature Modulators Summary 


Function 
Frequency 
Key 
Features 


Power Supply 
Power Is 
Package 


Applications 
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RF Modulator 


800 MHz—2500 MHz 


Lowest Cost 
Lowest Power 
Consumption 


3Vors5vV 
45 mA 
16-TSSOP 


CDMA/W-CDMA 
WLL, QPSK 
3 V Applications 


IF Modulator 
250 MHz—1000 MHz 
Lower Noise 
Higher Output 
Power 


3Vor5vV 
65 mA 
16-TSSOP 
Exposed Pad 


IF—AII STDs 
Direct 800/900 GSM 
QAM Modulators 
SSB Mixer 


NEW 3G-MOD 
800 MHz—2700 MHz 
Lower Noise 
Highest Output 
Power 


5 V Only 
75 mA 
16-TSSOP 
Exposed Pad 


W-CDMA/GSM 
QAM Modulators 
SSB Mixer 


The AD8345/6/9 Are Pin-Compatible 
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AD8349 800 MHz - 2.7 GHz Quadrature 
Modulator 


VOUT 


MATCHED 50 © 
OUTPUTS 


PHASE SPLITTER 


LOIP LOIN 


VPS1 BIAS VPS2 


ENOP 
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AD8349 800 MHz - 2.7 GHz Quadrature 


Modulator 


8-13 


- Output Frequency Range 800 MHz — 2.7 GHz 
. Modulation Bandwidth DC — 200 MHz 

- Output Level: +2 dBm (2.1 GHz) 

: Noise Floor: —156 dBm/Hz 

- High Accuracy 


: Phase Quadrature Error: 0.5° rms 
- Amplitude Balance: 0.2 dB 


- Pin Compatible with AD8346/45 
- 16-Lead Exposed Paddle TSSOP Package 
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ADL5551 Quad-Band GSM/GPRS X-PA Power 
Amplifier Module 
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ADL5551 Quad-Band GSM/GPRS X-PA Power 
Amplifier Module 


¢ Integrated Measurement and Control of RF Power 

¢ Linear-in-dB Power Control 

Stable Over Temperature, Frequency, and Supply Voltage 
Quad Band (E-GSM, GSM-850, DCS, PCS) 

@ High Output Power 36 dBm/34 dBm/33 dBm (GSM/DCS/PCS) 
Efficiency 55% GSM 

¢ 50% DCS/PCS 

¢ Integrated Input and Output Matching Circuitry 

¢ GPRS Compliant to Level 12 

@ 2.9 V to 4.5 V Power Supply Range 


¢ 10mm x 10 mm x 1.4 mm LCC Package 
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Single Carrier Receivers 


AD6650 
GSM/EDGE 
Diversity Rx 


AD8350 
IF AMP 


MORE DYNAMIC. RANGE FOR EDGE 


AD6630 
IF AMP 


NGLE-CHIP Rx 


AD6600 
Diversity ADC 


AD6652 
ADC/RSP 


WCDMA Diversity Rx 


AD6640, AD9226, 
AD9432 IF Sampling 
ADCs 


W-CDMA 
[S-95++ 


AD6620 


Diversity RSP Analog 


Mixed-Signal 


GSM/EDGE 


! AD6634 
Quad/Dual Chan 
AD6624 GSM/WCDMA ; 
Single/Dual/Quad Diversity RSP | 
! 80MSPS RSP 
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Viulticarrier Receivers 


Bipolar 65 MSPS — 80 MSPS 


AD6644 AD6645 AD9444/45 
14-Bit ADC 14-Bit IF ADC 14-Bit 80 MSPS 
65 MSPS 80/105 MSPS sale 7 aes 


AD6640 
12-Bit IF ADC 
65 MSPS 


AD9245/AD9444 
14-Bit 80 MSPS 
Indoor/Pico ADCs 
: \.Low Power 


Macro to Pico ADCs 


AD9235/38 
12-Bit 
IF ADCs 


AD9226, AD9432 
12-Bit IF ADCs 
65/105 MSPS 


AD6620 


ae More RSPs/Chip WCDMA Multi- 
! AD6652 Carrier 
! Dual 12-Bit Receiver 
ADC/RSP 
2 Channels AD6654 
Analog AD6624 ee 
1 GSM Quad RSP AD6634 WCDMA 6 Channels 
— ! 80 MSPS GSMIWCDMA Diversity 
Mixed-Signal Quad/Dual RSP : 
! Receiver 


AD6636 
WCDMA 
125 MSPS 
6 Chan RSP 


AD6635 
GSM/WCDMA 
Octal/Quad RSP 
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Multicarrier Transmitters 


AD9784/86 
14/16-Bit TxDAC+ 
400 MSPS 


AD9772 
14-Bit TxDAC+ 


AD9754 
14-Bit TxDAC 


AD6633 
WCDMA 
TSP w/PPR 
125 MSPS 
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AD6650 (Gemini) IF to Baseband Diversity 


Receiver 


Pin Diode Control 


GSM / EDGE IF Receiver 


w 
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AGND G1 
pvDD Q—+— 
DGND Q—+— 
BypassQ—_— 


he 
= 
Mile —] 
=> 
== << 

i=] 

= 


VOUT Y 
~ WW Ww 
oO 
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AD6650 (Gemini) IF to Baseband Diversity 
Receiver 


= Diversity GSM/EDGE 

= Integrated DVGA, I and Q mixers, ADCs and Power Detector 

s IF Input Range = 100 MHz — 300 MHz, 250 kHz BW 

=» Baseband |/Q Digital Outputs 

a NF < 11 dB, IP3 > -13dBm 
= SAW Filter Reduces Linearity and Phase Noise Requirements 
= Second Order Linearity Is Important 

=» On-Board Digital Filtering 

=» Embedded PLL, VCO, JTAG 
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AD6650 (Gemini) IF to Baseband Diversity 
Receiver 


Functional Requirements 
e IF Frequencies 70 MHz — 300 MHz, 500 kHz Signal Bandwidth 
e 10 dB Noise Figure 
e —24 dBm Input IP3 
e Power < 750 mW 
e 3.3 V I/O and Digital Core, 5 V Analog Core 
¢ Component Blocks 
e Digital VGA 
e | and Q Demodulators 
e Dual Baseband Sigma-Delta ADCs 
e Fourth Order Lowpass Filters 
e Digital Decimation and RAM Coefficient Filters 
e Phase Locked Loop Circuitry 
e Built-In Self-Test (BIST) Capability 
e JTAG Boundary Scan 
e | and Q Serial Outputs 


e Serial Control Interface ANALOG 
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AD6652 “Cascade” for 3G Receivers 
Dual ADC and Quad RSP in One Package 


VINA + 12 


ADC 
VINA - Channel A OENA 
Channel A 
REFTA 12 
REFBA ~ 


OTRA 


BUFFER 


| 
N 
P = 
VREF Pseudo- U 
VREF Random + 
SENSE Noise 
Sequence 
M 
_— Channel B A 
erie 12 T 
REFB R 
| 
; . 


12 
VINB + ADC OENB 
Channel B 
VINB - OTRB 


[a 
LU 
LL 
Le 
> 
ea) 


PDWNA 2 Clock 
External 
PDWNB Mae ACLK Duty Cycle 
SHRDREF Stablizer Sync. Circuit 
DUTYEN 


+3.0Aj4, —> +3.3Vo50 —— 2:-5Vo0 —> AGND ——7 DGND— 
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AD6652 “Cascade” for 3G Receivers 
Dual ADC and Quad RSP in One Package 


4-Channel Receive Signal Processor 


To Output 


Iert 2 
cies —5 Ports iil 
8-Bit DSP 
Link 
RCF Outputs 

Cha. 0,1, 2, 3, OR 
a 16-Bit 
ric2 clos To Output Parallel 
Re-Sampiler Ports Output 


Ch A interpolating control 


Halfband Filter & 
AGC 


Qutput MUX 


rCic2 CICS carcuntry 


Re- Samper 


CH B Interpodiating 
Haifband fitter & 
AGC 


Port B 


§-Bit DSP 
Link 


To Output 


Ports OR 


Re-Sampier 


RCF Outputs 6-Bil 
ri nn Parallel 
Cha. 0,1, 2, 3, . 
Output 
Built-in Self Test 
Circuitry 


control 


Data Cont Add SDI SCLK 


DCLK 
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AD6652 “Cascade” for 3G Receivers 
Dual ADC and Quad RSP in One Package 
First of Its Kind In The Market 
Four Channels Used to Process Two Carriers 
e Dual 65 MSPS 12-Bit ADCs and Quad Channel RSP 
e Processes Two WCDMA or Four GSM/EDGE Carriers 
@ Marriage Between ADC and Quad Channel RSP Helps 
e Reduce Layout Space and Complexity 
e Price and BOM 
Embedded Digital AGC in the RSP Back-End 
e User Configurable Built-In Self-Test (SIS) Capability 
e JTAG Boundary Scan 
3 V ADC Core and 2.5 V Digital Cores 
2.5 G and 3G BTS Applications 


e Can Process Two WCDMA CarrierS, One Main and One Diversity 

e Can Process One CDMA2000 Carrier without External Filtering Aid 
e Can Process Two CDMA2000 Carriers with External SAW Filtering 
e Can Be Used for Baseband I/Q Filtering, I/Q Go to Separate ADCs. 
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AD6652 “Cascade” for 3G Receivers 
Dual ADC and Quad RSP in One Package 
¢ Integrated Dual Channel ADC 

e Sample Rates Up to 65 MSPS 

e IF Sampling Frequencies to 200 MHz 

e SNR = 70 dB (to Nyquist), SFDR 90 dB (to Nyquist) 

e Power-Down to < 2 mW 

e Internal Voltage Reference 

e Internal Sample and Hold Analog Input 

e Flexible Analog Input (1 to 2 V p-p) 

e Differential or Single-Ended Analog Input 

e Clock Duty Cycle Stabilizer 

e —/0 dB Channel-to-Channel Crosstalk 
@ Quad-Channel Receive Signal Processor (RSP) 

e Crossbar Switched Receive Processor Inputs 

e Digital Resampling for Noninteger Decimation Rates 

e Programmable Decimating FIR Filters 

e Flexible Control for Multicarrier and Phased Array 


e Individual Channel Power-Down Functions to < 1 mW 
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AD6654 14-Bit, 80 MSPS, 6 CH., WCDMA 
IF to Baseband Receiver 


POO 
VGA Control bits 


rPoir Oo 


PO1 


FIR1 
HB1 
M=Byp,2 


PHAro 


oo. =. oO A 


AmMoiaA CO Ww 
> 
G@ 
© 


0 
ry O 
ey 
Y - 
Yz 
ui S 
== 
eo 
= 
26 

© 


rmrere > DP U 


<x—-ADAre 


Wawa O'v 


Clock Multiplier 32-bit Micro Interface Sport/SPI Interface JTAG 
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AD6654 (Sequoia) IF to Baseband Diversity 
Receiver 


e Integrated 14-Bit ADC 
¢ Sample Rates to 80 MSPS 
¢ IF Sampling Frequencies to 200 MHz 
¢ SNR = 74.5 dB (to Nyquist), SFDR 100 dB (to Nyquist), 
¢ 90 dBc 2-Tone IMD Rejection 
e Six-Channel Receive Signal Processor (RSP) 
« Processes Six CDMA2000 or UMTS Carriers, TD-SCDMA 
¢ ADC Output Power Monitoring/Measuring with 48 dB Control 
Range of External Analog VGA 
« Fractional Clock Multiplier to 200 MHz 
¢ Three 16-bit Configurable Parallel Output Ports 
¢ Programmable Decimating FIR Filters 
¢ Interpolating Half-Band Filters 
¢ Programmable Digital AGC Loops with 96dB Range 
« User Configurable Buiit-in Self-Test (BIST) Capability 
¢ JTAG Boundary Scan 
¢ 32-bit Microport and Sport/SPI Serial Port Control. 
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AD6652 and AD6654 
ADC/RSP Integration Advantages 


e Embedded High Performance IF Sampling ADCs 

e Uses Proven Product Cores 

e Cuts Development Time and Cost Competitive 

e Reduces Board Layout Space and Complexity 

e Reduces Component Count and Interconnect Parasitics 
e Enhanced Testability and Reliability 

e Not Subject to Export License Restrictions 
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AD6633 Six-Channel, 125 MSPS WCDMA 
Transmit Signal Processor (TSP) 


Parallel Data [31:0] 
Pass Fine Address [7:0] 
iAll-Pass’ | ROCF | FIR1 | FIR2 | CICS | Strobe (DS or RO) 
Q NCO 32-BlIT Bi- 
Acknowedge (/DTACK or (RDY)) 


Directional Read/Write (R/W or (/WR)) 


TigerSHARC burst signal (/BRST) 
All-Pass Fine Control Chip Select (/CS) 
aieeess | RCF | FIR1 | FIR2 | cics | ome orn 


N > ¢ 
z 
Q P PAPR 
INDICATOR U = U — 
recmnigl T FR woo |p| M 35 - 
ad n< M 1&Q coarse] 39 O 
PAPR A FIR NCO | m2 
MULTIPLEXED A e i 
| & QDATA [19:0 D pa Fine P 5 c Qourri79 
CH SELECT [2:0-> PA PR | 
M O <@— SERIAL DATA IN (SDI) 
INPUT ACK <@— SERIAL CLOCK (SCLK) 
U <@— TRANSMIT FRAME SYNC (STFS) 
INPUT REQ X PA PR CONTROL @— RECEIVE FRAME SYNC (SRFS) 
tarsrcraicies PORT <q SERIAL CHIP SELECT (/SCS) 
All-Pass Fine <Q SERIAL MODE (SMODE) 
PAPR 
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AD6633 Six-Channel, 125 MSPS WCDMA 


Transmit Signal Processor (TSP) 
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@ 125 MSPS Six Channel TSP with PPR 
 20-Bit Input Port, (Interleaved | and Q) 
@ Six Wideband Transmit Signal Processors 
e RAM Coefficient FIR Filter (RCF) 
e Two Fixed Coefficient FIR Filters 
e Fifth-Order Interpolating CIC Filter 
e Full Complex NCO, Worst Spur < —105 dBc 
Peak Power Reduction (PPR) 
 16-Tap Complex FIR 
¢ Composite Halfband and NCO 
@ Quadrature Correction 
¢ Dynamic Range Control Loop 
@ Two 19-Bit Output Ports, (Parallel | and Q) 
 Cascadable Option to Sum > 6 Carriers 
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AD6634 Receive Signal Processor (RSP) 


RAM 


RESAMPLER COEFFICIENT PORTA 


FILTER 


RCF OUTPUTS LINK PORT 
INA[13:0] CHANNELS 0, 1, 2,3 OR 
EXPA[2:0] PARALLEL 
PORT 
IENA RAM INTERPOLATING 
COEFFICIENT HALF-BAND FILTER 
FILTER PLUS 
LIA-A , DIGITAL AGC 
: N 
LIA-B 3 OUTPUT 
U MUX 
T CIRCUITRY 
RAM 
INTERPOLATING 
' RESAMPLER eee HALF-BAND FILTER 
r PLUS 
INB[13:0] R DIGITAL AGC 
EXPB[2:0] PORTB 
: X 
oe, RCF OUTPUTS LINK PORT 
IENB RAM CHANNELS 0, 1, 2,3 OR 
COEFFICIENT PARALLEL 
FILTER PORT 
SIBOA CHANNEL 3 
LIB-B NCO 
JTAG BUILT-IN (BIST) MICROPORT OR SERIAL 
SYNCA SELF-TEST CIRCUITRY PORT CONTROL 
SYNCB a 
SYNCC CIRCUIT 


SYNCD 
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AD6635 80 MSPS Quad WCDMA Receive Signal 


Processor (RSP) 


a 2 
ea 


EXPAIZ.0 
IENA 


LIA-A 
LIA-B 


INB[13:0] 
EXPB[2:0] 


IENB 


INC[13:0] 
EXPC[2:0] 


IENC 


IND[13:0] 
EXPD[2:0] 


IEND 


LID-A 
LID-B 
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HC Uvz— 


A Da Ss 


HC uz— 


<—-DAPrSE 


External 


Sync. Circuit 


CLK 


rclC2 


Re-Sampler 


rclc2 
Re-Sampler 


rcilC2 


Re-Sampler 


rclc2 
Re-Sampler 


rcic2 


Re-Sampler 


rclc2 
Re-Sampler 


rciC2 
Re-Sampler 


RAM 


RAM 
Coef 
Filter 


Channel 3 


RAM 
Coef. 
Filter 


RAM 
Coef. 
Filter 


RAM 
Coef 
Filter 


Channel 7 


Built in 
Self Test Circuitry 
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ToA&B 
output ports 


ToA&B 
output ports 


Ch A Interpolating 
Halfband Filter, 
interleaving & AGC 


CH B Interpolating 
Halfband filter, 
interleaving & AGC 


ToA&B 
output ports 


ToC &D 
output ports 


ToC &D 
output ports 


cl Ch C Interpolating 
Halfband Filter, 
interleaving & AGC 


ToC &D 
output ports 


CH D Interpolating 
Halfband filter, 
interleaving & AGC 


ToC &D 
output ports 


RCF Outputs 
Gh, 0,'1,:2)3 


RCF Outputs 
Ch. 0, 1, 2,3 


RCF Outputs 
Ch. 4, 5, 6, 7 


RCF Outputs 
Cha. 4, 5, 6, 7 


PortA 


8-Bit DSP 
Link port 


OR 


16-Bit 
Parallel 
Output 


ChA&B 
Output MUX 
circuitry 


Port B 


8-Bit DSP 
Link port 


OR 
16-Bit 


Parallel 
Output 


Port C 


8-Bit DSP 
Link port 


OR 
16-Bit 


Parallel 
Output 


Chac &D 
Output MUX 
circuitry 


Port D 


8-Bit DSP 
Link port 


OR 
16-Bit 


Parallel 
Output 
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AD6634/35 Dual/Quad-Channel 80 MSPS 
WCDMA Receive Signal Processor (RSP) 


- Multicarrier, Multimode Digital Receivers GSM, 1S136, EDGE, PHS, 


IS95, UMTS, CDMA2000 


- 80 MSPS Wideband Inputs (14 Linear Bits Plus Three RSSI) 
- Processes Two [Four] WCDMA Channels (UMTS or CDMA2000 1x) or 


Four [Eight] GSM/EDGE, IS136 Channels 


- Four [Eight] Independent Digital Receivers in a Single Package 
- Dual [Quad] 16-Bit Parallel Output Ports and Dual [Quad] 8-Bit Link 


Ports 


- Programmable Digital AGC Loops 

- Digital Resampling for Noninteger Decimation Rates 

- Interpolating Half-Band Filters 

- Programmable Attenuator Control for Clip Prevention and External 


Gain Ranging via Level Indicator 


- Flexible Control for Multicarrier and Phased Array 
» 3.3 VI/O, 2.5 V CMOS Core 
- User-Configurable Built-In Self-Test (BIST) Capability 
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JTAG Boundary Scan 
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AD6636 125 MSPS Six Channel 3G RSP 


> 
CLK D POO 
—$_»> — 
/RESET : 
—— A 
D R—_ 
ADC AJAI A O an 
od T Us 
ADC B/AQ A T 
fe! | 
ADC C/BI R N 2». 
San é ih x 
ADC D/BQ | U ee 
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ne hee 
SYNCF M A 
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R E 
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O 
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SYNCA K > 
Clock Multiplier 
= ANALOG 
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AD6636 125 MSPS Six-Channel 3G RSP 


 Multistandard Channelizer 
e Supports Six WCDMA or Six CDMA2000 1x Carriers 
e Six GSM/EDGE Carriers 
@ Four [2] Parallel [LVDS] Input and Three Output Ports 
e 16-Bits, 3-Bits Exp Input Ports 
e 16-Bit Parallel Output Ports 
¢ 96 dB Digital AGC 
e Control the Number of Bits to the RAKE Receiver 
e Power Measurement Possible 
 RMS/Peak Power Monitoring of ADC Inputs 
@ Multirate NCO Design Saves Power 
¢ Samples 3Q03 in 256 Lead BGA 
 8-Bit, 16-Bit, and 32-Bit Microport Modes 
@ Microport Interfaces Seamlessly to Most ADI DSPs (Blackfin, 
TigerSHARC®) and Most Microprocessors 
@ Serial Port I/O is Compatible with Most Synchronous Transfer Formats, 
Including SPORT (ADI), SPI™ (Motorola), SSR (Intel) 
Each Channel Can Handle Bandwidths as High as 30 MHz, and More Than 
One Channels Can Be Combined for Higher Bandwidths and Filtering 
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PPR Update 


Error Vector Allocator (EVA) Improved 

« Control Registers Set Desired Relative Signal Quality 
Dynamically Adjusts EVA at the Chip Rate 

¢ Instantly Tracks Input Transients and Control Registers Updates 
¢ Zero Error is Allocated to FAs That Power Down 

¢ Improved cCDF Even for Static Tests 

Post-Summation PPR Block Eliminated 

Unnecessary Due to Improved cCDF of EVA 

@ Further Improved ACLR 

Reduced Die Area 
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AD6526 GSM/GPRS Digital Baseband Processor 


UNIVERSAL 
SYSTEM CONN. 
INTERFACE 


TEST 
INTERFACE 


SIM 
INTERFACE 


DATA 
INTERFACE 


MEMORY 


INTERFACE 


Se ae ee 
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CHANNEL 
CODEC 


CHANNEL 
EQUALIZER 


SPEECH 
CODEC 
SYSTEM 
SRAM 
MCU 


CONTROL 
PROCESSOR 


VOICEBAND / 
BASEBAND 
CODEC 


INTERFACE 


DISPLAY 
INTERFACE 


RADIO 
INTERFACE 


ACCESSORY 
INTERFACE 


KEYPAD / 
BACKLIGHT 
INTERFACE 


lll 
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AD6526 GSM/GPRS Digital Baseband Processor 


¢ Complete Single Chip Programmable Digital Baseband Processor 
Divided Into Three Mainsubsystems: 


¢ Control Processor Subsystem Including: 
e 32-Bit MCU ARM7TDMI® Control Processor 
e On-Chip Zero-Wait-State System SRAM 
¢ DSP Subsystem Including: 
e 16-Bit Fixed-Point DSP Processor 
e Data and Program SRAM 
e Program Instruction Cache 


e Full Rate, Enhanced Full Rate and Half Rate Speech 
Encoding/Decoding 


@ Peripheral Subsystem Including: 
e Shared Peripheral Bus and Interface Peripherals 
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AD6526 GSM/GPRS Digital Baseband Processor 


¢ Peripheral Functions: 
e Parallel and Serial Display Interface 
e Keypad Interface 
e FLASH Memory Interface 
e 1.8 V and 3.0 V, 64 kbps SIM Interface 
e Universal System Connector Interface 
e Baseband Converter Interface 
e Data Services Interface 
¢ Control of Radio Subsystem 
« Three Independent Programmable Backlight Outputs 
@ Real Time Clock with Alarm 
¢ Programmable Power Management and Clock Management 
¢ Supports 13 MHz and 26 MHz Input Clocks 
@ Slow Clocking Scheme for Low Idle Mode Current 
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AD6526 GSM/GPRS Digital Baseband Processor 


@ Power-Down Modes 


@ On-Chip support for GSM Data Services up to 14.4 kbps, Class 12 
GPRS, HSCSD 


@ JTAG Interface for Test and In-Circuit Emulation 
@ 1.8 V Typical Operating Voltage 
e Operating Voltage Range 1.7 V-—1.9 V 
¢ Independent I/O and Memory Voltages 
¢ 160-Ball LFBGA (Mini-BGA) Package 
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AD6528 GSM/GPRS Digital Baseband Processor 
For Smartphone and Wireless Handheld 
Devices 


UNIVERSAL VOICEBAND / 
SYSTEM CONN. BASEBAND 
INTERFACE CODEC 


DSP 
CHANNEL 
CODEC 


INTERFACE 


(xem) aa CHANNEL 
INTERFACE oa neat 
INTERFACE 
-” SPEECH 
demon CODEC 
INTERFACE RADIO femme 


INTERFACE 


SYSTEM 
—— walla ae — ACCESSORY 
INTERFACE 


MCU 


fem MEMORY CONTROL BACKLIGHT ‘femseh 
INTERFACE PROCESSOR INTERFACE 
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AD6528 GSM/GPRS Digital Baseband Processor 
for Smartphone and Wireless Handheld Devices 


¢ Control of Radio Subsystem 

¢ Three Independent Programmable Backlight Outputs 
@ Real-Time Clock with Alarm 

Programmable Power and Clock Management 

Slow Clocking Scheme for Low Idle Mode Current 
 Power-Down Modes 


¢ On-Chip Support for GSM Data Services Up to 14.4 kbps, Class 12 
GPRS, HSCSD 


@ JITAG Interface for Test and In-Circuit Emulation 
¢ 1.8 V Typical Operating Voltage 

Operating Voltage Range 1.7 V-—1.9 V 

@ Independent I/O and Memory Voltages 

@ 204-Ball LFBGA (mini-BGA) Package 
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ADF7010 High Performance ISM Band 
ASK/FSK/GFSK Transmitter IC 
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INTERFACE CENTER | 
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ADF7010 High Performance ISM Band 


ASK/FSK/GFSK Transmitter IC 


- Single Chip Low Power Transmitter 
- Frequency Bands 


: 433 MHz — 435 MHz 
: 866 MHz — 870 MHz 
: 902 MHz — 928 MHz 


- Programmable Output Power: —20 dBm to 10 dBm 
- On-Chip VCO and Fractional-N PLL 
- +1 ppm RF Output Accuracy Possible from Low-Cost 100 ppm 


Crystal 


- FSK/ASK Data Rates Up to 64 kbps 
: 2.2 V to 3.6 V Power Supply 
- Low Power Consumption: 20 mA at 0 dBm Output 


: Power-Down Mode 


: 24-Lead TSSOP package 
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The World Leader in High Performance Signal Processing Solutions 


SECTION 9 


Frequency Synthesis 
and 
Waveform Generation 


DDS 
PLL 


sisayzuAg je}6ig }90,1G 


What is Direct Digital Synthesis? 


Direct Digital Synthesis (DDS) is a technique that 
allows one to generate high frequency, spectrally pure 
sinewaves of varying frequencies. 


ERE 
tor Pe tT ET 
pf] | het tt 
sClselntesslertosetessleferetagh 
pli Pt 
EERE 
ptt | te Pe | 
EERE 


10 dB/DIV 


Start : 0 Hz Stop = 10 MHz 
fotock = 20 MHz foy; = 7 MHz 
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Where is Direct Digital Synthesis Used? 


@ Synthesis: 
- Sine/Cosine Waveform Generation 
- Excitation Frequency, Resonance Frequency 
Tracking 
- Network Analysis.... Stimulus and Response 
- Very Fine Frequency and Phase Adjustments 


@ Modulation: 
- Quadrature: | and Q 
- Frequency 
- Phase 
- Amplitude 
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Basic Waveform Generator 


On each cycle of the clock, the phase accumulator is 
incremented and the desired signal amplitude is computed 
from the resulting phase, which yields a sine wave of 
constant frequency. 


But how can we vary the output frequency without having to 
vary the clock speed? 


Phase to Amplitude Conversion 


PHASE ACCUMULATOR 


CLOCK © 
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Phase Accumulator 


The frequency of the sine wave depends on the step size 
of the phase accumulator, so we actually write a phase 
increment to the device (not a frequency). 


Phase to Amplitude Conversion 


DELTA PHASE 
PHASE ACCUMULATOR 


REGISTER 


CLOCK © 
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Advantages of Direct Digital Synthesis 


- Provides Fast and Continuous Frequency Tuning — Digital 


Control Varies Output Frequency 


- DDS Yields Sine Waves with Very Low Distortion and High 


Spurious-Free Dynamic Range (SFDR) 


- Highly Accurate and Stable Frequency Source — Frequency 


Resolution is Very High 


- Allows for Simple Modulation Schemes 


- Provides a Simple Method to Generate and Track Frequencies for 


Resonance and Network Analysis... Stimulus and Response 


- Can Provide Quadrature Frequency Outputs 
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AD9833 Low Power (20 mW) 25 MSPS 
Waveform Generator 


AGND DGND VDD CAP/2.5V 
® 


ON-BOARD 
REGULATOR REFERENCE 
FULL-SCALE 
CONTROL 


FREQO REG 
PHASE 


ACCUMULATOR 


FREQ1 REG (28-Bit) 


PHASEO REG 
|__| PHASE1 REG 


CONTROL REGISTER 


SERIAL INTERFACE 
AND 
CONTROL LOGIC AD9833 


FSYNC SCLK SDATA 
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AD9834 Low Power (20 mW), 50 MSPS 
DDS Synthesizer 


AVDD AGND DGND DVDD- CAP/2.5V daar FS ii 
REGULATOR ON-BOARD 
MCLK () REFERENCE 
ee | C) COMP 


ee | 


28-BIT FREQO 
REG PHASE a lOUT 
ACCUMULATOR 
28-BIT FREQ1 (28-BIT) > I IOUTB 
REG 
a 12-BIT PHASEO REG mT 
12-BIT | 12-BIT PHASE1 REG | REG DIVIDED 


16-BIT CONTROL C) SIGN BIT OUT 
REGISTER 


aia teal COMPARATOR |-{D VIN 


CONTROL LOGIC 


FSELECT (©) 


AD9834 


FSYNC SCLK SDATA PSELECT SLEEP RESET 
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AD9833/34 Features 


- Sinusoidal/Triangular DAC Output 

- Programmable phase and frequency 

- Narrow-Band SFDR > 72 dB 

- 10-Bit DAC, 28-Bit Phase Accumulator 
: 2.3 V to 5.5 V Operation 


- Low Power (20 mW — 35 mW) 
: Power-Down Option 


- Two Frequency Registers and Two-Phase Registers 

- Low Jitter Clock Output 

:- Narrow Band SFDR > 72 dB 

- 40 Mhz SPI™ Serial Interface 

- 25 MHz (AD9833)/50 MHz (AD9834) Speed 

: Serial Loading 

- Extended Temperature Range: —40° C to +105° C 

- 10-Lead pSOIC (AD9833) or 20-Lead TSSOP (AD9834) 
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AD9833/AD9834: Interactive Design Tool 
www.analog.com/tools 


Choose Sampling/Output Frequency 
e Examine Spectral Response 


Generate Programming Sequence 


Perform Filter Simulation 
e Examine Filter Fall-Off Response 


¢ Generate Tabulated Data 
e Fundamental, Images and Spurs with Location and Magnitude 
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AD9833/AD9834: Interactive Design Tool 
www.analog.com/tools 


Interactive Design Tools 


Direct Digital Synthesizers : 
AD9633 Device Configuration Assistant 


Instructions | Troubleshooting | Related Information | Send this Link to a Colleaque 


MCLK [2500 °° Me 
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FSEL [FREao ~| PSEL[PHsseo +] SLEEP 1/12 [Powered up ~| 
Control 3 — — : 
; Ou AC i? 2 ¥ 
register: YO T [bac Dl, [ Divicte ap | 
MODE (SIM RON [Normal +] 


Codewords: [ Contra register + Cantrol register Jooo0 Register data | 


Init. 2100 6666 5999 £666 9999 coo00 EOOO 2000 oo 
Lipdate 
sequence: 


History: eet, Seles a Llodate 
| ¥O.9.68 
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AD9833/AD9834: Interactive Design Tool 
www.analog.com/tools 
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AD9859 Low Power 400 MSPS 10-Bit DDS 


synthesizer 
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AD9859 Low Power 400 MSPS 10-Bit DDS 
synthesizer 


: 400 MSPS Internal Clock Speed 

- Multichip Synchronization 

- Integrated 10-Bit DAC 

: 14-Bit Amplitude Modulation 

- 32-Bit Programmable Frequency Register 

- On-chip Oscillator/Buffer 

: 4x — 20x Programmable Reference Clock Multiplier 
- SPI Serial Control Interface 

- Power Dissipation < 250 mW @ 400 MSPS 

- Small 48-Lead TQFP Packaging 
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AD9951 Low Power 400 MSPS 14-Bit DDS 
Synthesizer 
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AD9951 Low Power 400 MSPS 14-Bit DDS 
Synthesizer 


- 400 MSPS Internal Clock Speed 

- Integrated 14-Bit DAC 

- 14-Bit Amplitude Modulation 

- 32-Bit Programmable Frequency Register 

= On-Chip Oscillator/Buffer 

: 4x — 20x Programmable Reference Clock Multiplier 
- SPI Serial Control Interface 

- Power Dissipation < 250 mW @ 400 MSPS 

- Small 48-Lead TQFP Packaging 
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AD9S952 Low Power 400 MSPS 14-Bit DDS 


synthesizer with Comparator 
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AD9952 Low Power 400 MSPS 14-Bit DDS 
Synthesizer with Comparator 
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- 400 MSPS Internal Clock Speed 

- Integrated 14-Bit DAC 

- 14-Bit Amplitude Modulation 

: 32-Bit Programmable Frequency Register 

: On-Chip Oscillator/Buffer 

- 4x — 20x Programmable Reference Clock Multiplier 
- SPI Serial Control Interface 

: High Speed Comparator 

- Power Dissipation < 250 mW @ 400 MSPS 

- Small 48-Lead TQFP Packaging 
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AD9858 1 GSPS DDS with Phase Detector and 
Analog Multiplier 


9-20 


Accumulator 


AD9858 = 
- Analog iF 
Functional Block Multiplier out 
Diagram —— 
Ef% 
Phase DAC 
Accumulator i-set 
Phase-to- Aout 
Amplitude 
Conversion Aout 
Timing & Control Logic FUD 
: Control R eyee 
Sontrol Registers 
g Out 
Phase : Power 
Detector - Down 
: Logic 
‘ RefCik 
‘ siesta 
RefCik 
a 


Profile I/O Port 
l-set Select (Ser/Par) 
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AD9858 1 GSPS DDS with Phase Detector and 
Analog Multiplier 


9-21 


- 1 GSPS Internal Clock Speed 

- Integrated 10-Bit D/A Converter 

- Phase Noise < 130 dBc/Hz @ 1 kHz Offset (DAC Output) 

- 32-Bit Programmable Frequency Register 

- Simplified 8-Bit Parallel and SPI™ Serial Control Interface 

- Automatic Frequency Sweeping Capability 

- Power Dissipation < 2 W @ 1 GHz 

- 100-Lead LQFP Surface-Mount Package 

- Integrated Programable Charge Pump and Phase/Frequency 


Detector with Fast Lock Circuit 


- Frequency Detector and Integrated Mixer 
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AD9953 Low Power 400 MSPS 14-Bit FSK 


Modulator with Frequency Sweep 
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AD9953 Low Power 400 MSPS 14-Bit FSK 
Modulator with Frequency Sweep 


- 400 MSPS Internal Clock Speed 

- Integrated 14-Bit DAC 

- RAM: 1 kWord, 32-Bit 

: 14-Bit Amplitude Modulation 

: 32-Bit Programmable Frequency Register 

:- On-Chip Oscillator/Buffer 

- 4x — 20x Programmable Reference Clock Multiplier 
- SPI™ Serial Control Interface 

- Power Dissipation < 250 mW @ 400 MSPS 

- Small 48-Lead TQFP Packaging 
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AD9954 Low Power 400 MSPS 14-Bit Advanced 
FSK Modulator with Comparator 


Freqwency 
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Static RAM |——JH |: Offset 


y 
1624 Kk 32 ae ah : 12 19,7 F ‘ " Aout 
er f . ' ' r ie 


Analog 
In 
RefClik ‘ eee ) 
— 7 4x-20% Clock of PF Glock Out 


_ ‘Aultinler 
RefCik — ‘Multiple 


PS<1:0> lO Port Reset 


PRELIMINARY DATA ANALOG 
9-24 DEVICES 


AD9954 Low Power 400 MSPS 14-Bit 


Advanced FSK Modulator with Comparator 
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- 400 MSPS Internal Clock Speed 

- Integrated 14-Bit DAC 

: RAM: 1 kWord, 32-Bit 

: 14-Bit Amplitude Modulation 

- 32-Bit Programmable Frequency Register 
: On-Chip Oscillator/Buffer 

- 4x — 20x Programmable Reference Clock Multiplier 
- High-Speed Comparator 

- SPI™ Serial Control Interface 

. Automatic Frequency Sweeping 

- Power Dissipation < 250 mW @ 400 MSPS 
- Small 48-Lead TQFP Packaging 
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DDS Product Roadmap 


SYNTHESIZERS 0.35m CMOS 
AD9858 C-DDS 
900 MHz/10-Bit DAC 


Synthesizers 


AD9850 C-DDS 125 MHz 
10-Bit DAC 


AD9851 C-DDS 180 MHz 
10-Bit DAC 


with 6x REFCLK 


AD9852 C-DDS 300 MHz 
12-Bit DAC 


with CLK PLL 


AD9854 C-DDS 300 MHz 
12-Bit 1/Q 
DACs with CLK PLL| MODULATORS 
Modulators 


AD9853 QPSK/16-QAM 
Modulator 


AD9856 12-Bit Quadrature 
Digital Upconverter 


RELEASED 
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0.25m CMOS 


with CLK PLL 


AD9852 0.35m BiCMOS 


AD9859 
400 MSPS DDS 
Low Power 


AD98xx 
High-Speed Quadrature 
Digital Upconverter 


AD9857 
14-Bit Quadrature 
Digital Upconverter 


Low Power, Precision Frequency Synthesizer 
Roadmap 


Low Power, Precision DDS Roadmap 


AD993x 
Dual, 100 dB @ 100 kHz 


©) Precision DDS (> 100 dB SFDR) 


Low Power Freuqency 


@ Synthesizers (< 5 mW) 


AD993x 
00 dB SFDR @ 100 kHz,\ 
< 100 mW @ 3V 
Prog to 2 MHz 


rir ft 


AD993x 
50 mW @ 1.8 V, 


AD9836 
Dual DDS with DAC 


AD9834 
50 Mhz, 25 mW DDS in TSSOP 
On Board Comparator 


20 Mhz Fout 


AD9837/8 ich oe 
: 2.0 V 5 mW, 8-Bit, oN 
8-Lead 1 Ok S 
46TSSOP 8-Lead SOT, | 

16TSSOP . 
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AD9833 
25 Mhz, 20 mW DDS |} 
In 10 Id mSOIC 
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Where Are PLLs/VCOs Used? 
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\/ 


LO 1 LO 2 
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Dual Conversion Superheterodyne Receiver 
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Phase Locked Loop (PLL) Concept 
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PLL Performance Issues 


LOCK TIME, CLOSE-IN 
PHASE NOISE, 


REFERENCE SPURS, 
CHANNEL MIN FREQUENCY? LOOP STABILITY? TUNING 


SPACING, SENSITIVITY, 


DIVIDE 

SPURIOUS 

TONES CAPABILITIES? GAIN, LEAKAGE, See ces 
DEAD ZONE? 


PHASE lanl LOOP 
IL DETECTOR PUMP |—7] FILTER 


INPUT FREQUENCY, 
SENSITIVITY? 


REFERENCE 


PLL 


go Ro Ro oop a ea a RRaR Tem oces 
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PRESCALER VALUES? 
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Channel Spacing for Integer N PLL 


* DF = free 
- For GSM, f,-- = 200 kHz 
: foee = 925 MHz — 960 MHz for the Receiver 


: If First IF is Set at 240 MHz, LO Must Go from 
685 MHz — 720 MHz 


- This Means N Must Vary from 3425 to 3600 


(N—1) xX Fre N X Frer (N + 1) x Frer 
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Phase Noise 


An oscillator frequency is equal to the time derivative 
of phase. Constant oscillator phase slope equates to 
unique frequency in the frequency domain. 


IDEAL 


fic FREQ 
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Phase Noise 


In practice, oscillator noise exists on the phase slope 
(Phase Noise). An oscillator frequency spectrum “spreads” 
in the presence of phase noise. 


PRACTICAL 


fio FREQ 
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Phase Noise 


Signal desensitization is a natural result of frequency translation 
with practical oscillators due to adjacent channel “frequency 
spreading,” amplification causes spectral “growth.” 


DESIRED ADJACENT 
SIGNAL SIGNAL 
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Effects of Phase Noise On Cellular Systems 


- GSM Phase Accuracy Specification: 

- The RMS Phase Error Shall Not Be Greater than 5° with a 
Maximum Peak Deviation During the Useful Part of the 
Burst Less Than 20° 

: Ina Cellular Handset/Base Station, the Three Main 
Contributors to the RMS Phase Error Are: 

- Q Synt—the Integrated Phase Error Due to the LO 
PLL Synthesizer 

- Q Baseband—the Integrated Phase Error Due to the 
Baseband Converter 


- Q(l and Q)—the Integrated Phase Error Due to the IQ 
Modulator 
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GSM — Phase Noise 


9-38 


OdB 
n10dB 
n20dB 
n30dB 
n40dB 
n50dB 
né60dB 
n70dB 
n&0dB 


n90dB 
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0.5 


kHz 


0.5 


CENTER FREQ: 902 MHz 


PHASE NOISE: 93.19 dBc 


VCO: 
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LPF BW: 
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Tut sll ake ff 
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5V 
HI SETTING 
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DCS GSM — Phase Noise 


OdB 
; ENTER FREQ: 902 MHz 
nl0dB PHASE NOISE: 93.19 dBc 
VCO: Vari-L 902T 
A20dB REF: 200 kHz 
oe LPF BW: 20kHz 
. RBW: 10 Hz 
n3OdB VDD: 3V 
VCP: 5V 
A40dB ICP: HI SETTING 
_ ee ee 
_ ee ee 
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Measured ADI Phase Noise vs. Industry 


LMX2326 (900 MHz) ADF4112 (900 MHz) 
Phase Noise —85 dBc/Hz Phase Noise —92 dBc/Hz 
oF FT tT TE 
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Integrated Phase Noise (GSM) 
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Comparing Locked and Open 
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Using a Reference Divider 


frer REFERENCE 
DIVIDER 
+R 


PHASE LOW-PASS 


DETECTOR FILTER ¥G0 


four = frer X N/R 


+N 


COUNTER 


four = f, x N 

f, =fpe/R 

four = (frer/R) x N 
four = frer x (N/R) 
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Prescaler 


frer REFERENCE 
DIVIDER PHASE 


LOW-PASS 
+R DETECTOR FILTER 


+N 
COUNTER 


PRESCALER 
+P 


four = f, xNxP 
four = (frer/R) x N x P 
four = frer x (NP/R) 
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Dual Modulus Prescaler 


a ae PHASE LOW-PASS _ 
ge) ; | DETECTOR FILTER 
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+B 
COUNTER 


+A 


a COUNTER 


four = free X NP/R 


| TOTAL NUMBER OF COUNTS IN A FULL | 
: F1 CYCLE: | 
: - Ax(P+1)+(B-—A)xP | 
- AP +A+BP-—AP | 
| . BP+A | 
| sf =f, x (BP +A) | 
| © fou, = (Free/R) x (BP + A) | 


CONTROL: 
LOW =P 
HIGH = P + 1 


+ P/P + 1 
DUAL MODULUS 
PRESCALER 
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Fractional-N PLL 


Achieved by means of two or more integral feedback 
divider ratios with different duty cycles such that a 
weighted average of the divider ratio is created. 
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Fractional-N PLL 


f four 
REF 


LOW-PASS 


PHASE 
FILTER — 


DETECTOR 


PULSE 
REMOVING 
CIRCUIT 


+N 
COUNTER 


OVERFLOW/ 
REMOVE COMMAND 


N F ACCUMULATOR 
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Fractional-N PLL 


: Advantage of Fractional-N 


- Reference Can Be Multiple Times the Channel 
Spacing (Smaller N Hence Lower Phase Noise) 


- Loop Filter Bandwidth Can Be Increased (Faster Lock 
Time) 
: Challenges 
: Fractional Divide Ratios Create Spurs 
- Several Methods of Dealing with Fractional Spurs 
- Spur Compensation 
: Noise Shaping 


: Combination of Both 
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_Integer-N PLL Synthesizer: Limitations 


RF 


1800.2 MHz 
fRrer 


200 kHz 


RF 


20l0g;o(N) 


9001 


RF = N x f,-- 
Large N = Large Phase Noise Gain Inside Loop Bandwidth 
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Quantization Noise Spurs 


fReF RF 
feo] ALe 
PUMP 


RF 


Fa f 
NK 151 Order Modulator 


: Qy ~ Flat with Frequency 


Qn 
3RD Order Roll-Off from Loop Filter 
(f) 
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F-N Using High Order Modulator 


30 ORDER LPF 


frer 
CHARGE RF RF 
me [eater] FAH 
RF 
—20 dB/dec 
F 3RD Order 
f 
=—A 


Digitally Shape the Phase Noise Due to 
Quantisation 


rN Frequency Error 382 Order Shaped 
+40dB/dec Phase Noise 2ND Order Shaped 


Login High OSR = > Power Consumption 
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ADF4212L Dual Low Power 
PLL Frequency Synthesizer 
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pp’ Ypp* Vp? Vp2 = Reser 


SWALLOW 
CONTROL 


18.817 iF 
H-COUNTER 


CHARGE 
PUMP 


14.887 IF aie 
R.COUNTER 


DETECT 


REGISTER 


t +8. WcGUMTER | RE 


N WcGUMTER | 


PHASE 
COMP ARATOR, 


CONTROL 


DGND,- AGND,, DGND, AGND,- 


OUTPUT 


p cPir 


o 
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ADF4212L Dual Low Power 
PLL Frequency Synthesizer 
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» 2.5 GHz RF 500 MHz IF 

- 1.8 V to 3.3 V Power Supply 

- Separate Vp Allows Extended Tuning Voltage 
- Programmable Dual Modulus Prescaler 

- RF and IF: 8/9, 16/17, 32/33, 64/65 

- Programmable Charge Pump Currents 

- 3-Wire Serial Interface 

- 5mA Total Supply Current 


: Power-Down Mode 
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ADF4217L/18L/19L Dual Low Power Frequency 
Synthesizer 


ADF4219L only 


Don't 
Pare Vop1 Vop2 Vp1 Vp2 


ADF4218L 
= ADF4219L 
11-BIT IF 


B-COUNTER PHASE 
PRESC 


IF,,B ALER 
e HARGE 
ADF4218L ar 6-BIT IF "PUMP O CPir 
uly PLacounren 
aes 
iF 
LOCK 
DETECT 
14-BiT iF 
-COUNTER 
OUTPUT C>MUXOUT 
CLOCK 
DATA spouT 
DATA REGISTER 
LE 


LOCK 


43-BIT RF 
B-COUNTER 
RF,,B PUMP CO) CP re 
eS 
6-BIT RF 
A-COUNTER PHASE 
@ 


COMPARATOR 


al * 
DGNDp- AGNDg- DGND,, AGNDip 
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ADF4217L/18L/19L Dual Low Power Frequency 
Synthesizer 


- Bandwidth: 
- RF 2.5 GHz 
- IF 1.2 GHz 
- Selectable Dual Modulus Prescaler 
: ADF4217L/ADF4218L: 
- IF: 8/9 or 16/17 
- RF: 32/33 or 64/65 
- ADF4219L: 
- IF: 8/9 or 16/17 
- RF: 16/17 or 32/33 
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ADF4217L/18L/19L Dual Low Power Frequency 
Synthesizer 
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- Total IDD: 7.0 mA 

: 2.6 V to 3.3 V Power Supply 

- 1.8 V Logic Compatibility 

- Separate Vp Allows Extended Tuning Voltage 
- Selectable Charge Pump Currents 

- 3-Wire Serial Interface 


: Power-Down Mode 
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Base-Station/WLAN Roadmap 


(_) Integer-N 
8 GHz Frac -N 
ADF4107 & PLL+VCO 
6 GHZ) | ADF4106 ADF4356 
ADF436x 
3 GHz 


vFast Settling 


ADF4001 
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Mobile Platform Roadmap 


(_) Integer-N 
Frac -N 


F-N RFw/ VCO 


Dual F-N RF / I-N IF 


@ Int. vco 


Single I-N RF w/VCO 


PLL 


ADF436x 
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ADI simPLL 


PLL DESIGN AND SIMULATION SOFTWARE 


This software has been developed for the sole purpose of optimizing PLL 
designs, making it faster and easier to accomplish individual goals. From 
the entry-level engineer to the seasoned veteran, ADI simPLL has an 
arsenal of onboard tools and options that are guaranteed to maximize the 
efficiency of PLL circuit design. 
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ADI simPLL Tutorial Opening Screen 


Welcome to the 
ADI SimPLL™ Tutorial 


Dl SimPLL is the easy way to design, analyse and simulate 
hase Locked Loop frequency synthesizers using the ADF4AOO 
ange of PLLIC’s from Analog Devices. Ve will quide you 
hrough the design of a simple PLL and show how to analyse 
he perormance (including phase naise, transient response, 
hase jitter, ACI, lock time to frequency and/or phase 
olerancesi. 


Ve will then demonstrate how to add and simulate features 
uch as transient speedup techniques and lock detect circuits 
both analogue and the newer digital filter circuits). 


Il this in an easy to use spreadsheet-like application. 


4000, 2001 Applied Radio Labs 
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ADI simPLL Tutorial Introduction 
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New PLL Wizard 


Introducing the New PLL Wizard 


In SimPLL all new designs start with the Mew PLL V¥izard. 

This guides you through specifying the frequency requirernents 
forthe PLL, choosing the PLL chip, WCO and reference, and 
selecting the loop filter type. All choices can be altered later if 
desired. 


For this tutorial we are going to design a PLL to cover 1UUMHz 
to TSUMHz in #5kHz steps using an ADF4Al1b PLLIC. VVe 
have arranged the needed data to be pre-entered in the New 
PLL vvizard. Please work through the wizard, you may 
experiment with the buttons on any page, but to ensure that 
the PLL you design matches that in the tutorial, SimPLL will 
restore the original data before allowing you to proceed to the 
next page. Press Next on each page and Finish on the last 


page. 
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specifying Frequency Requirements 


The frequency requirements for your PLL synthesizer are 
specified simply as the maximum and minimum frequencies of 
the required frequency range and the spacing of the channels 
within that range. 


For our PLL we require the frequency range to be from 1O0MHz 


to TSUMHz in “5kHz steps. 


This data has already been entered on the next scre Press 
Next to view the next screen and then press Next again to 
move onto selecting the PLLIC. 
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ADI simPLL Frequency Specifications 


[Output Frequency Req 


ee a 


a 
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ADI simPLL Chip Selection 
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ADI simPLL VCO Selection 


10.0MHz 
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ADI simPLL Reference Selection 
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ADI simPLL Loop Filter Selection 


eC CIOL COAL ENDO ELEDILED OD BOERNE 


Loop Filter Selection 
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Volts 


O Freq vs 


¥c 


¥CO Phase Noise 


ADI simPLL VCO Results 
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Voltage [V] 
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Open Loop Gain and Phase 
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ADI simPLL Time Domain Results 


Output Phase Error 
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ADI simPLL Scematic 


C1 i R4 
3.63nF 8.65k 


C2 
Pee eee ER 
ADFA116/7/9 ee veo 
10.0MHz\ 
Voc 
MUXOUT 
R20 R21 
4.00k 160k 
Data _—_ 
Lock Detect 
Reference Clock c20 Out 
10.0MHz 10.0n 
CE 
Gnd Gnd Gnd 
3 |4 |9 
Notes: ww 
1. TSSOP pin numbers shown 
2. Yee Analog Vee 
3. Vec2 Digital Vee 
4.Vp Charge Pump power supply 
5. Veel = Vec2, Vp == Veco1,2 
6. CE =O powers down chip 
7. Consult manufacturers data 
sheet for full details 
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Design! analysed at 07/23/02 07:02:53 
PLL Chip is ADF4116 
CO is custom 


Reference is custom 


Frequency Domain Analysis of PLL 
Analysis at PLL output frequency of 114MHz 


Phase Noise Table 


Freq Total ¥CO Ref 
100 -93.73 -- - 
1 .00k -35.97 -- " 
10.0k -106.0 ~ we 
100k -145.7 -- = 
1.00M -185.7 -- = 


Phase jitter using brick wall filter 
from 10.0kHz ta 100kHz 
Phase Jitter 0.02 degrees rms 


Carrier Recovery phase jitter 
Carrier recovery bandwidth 6.40kHz damping factor 0.7071 
oymbol Filter cutoff 32.0kHz Butterworth with 3 poles 
Phase Jitter 0.09 degrees rms 


Residual FM 
from 300 Hz to 5.O0KH2 is 6.52 Hz 


FM SNR 
sinuscidal modulation with 10.0kHz peak deviation 
signal to Noise Ratio = 58.4 dB 


ACP - Channel 1 


Channel 1 is centred 25.0kKHz from carrier with bandwidth 15.0kHz 


Power in channel= -78.6dBc 


---- End of Frequency Domain Results ---- 


Chip 
-93.81 
31.73 
110.5 
-150.3 
-190.3 


Report 


Filter 
-111.5 
-92.25 
-107.9 
-147.6 
-167.6 
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ADI simPLL Time Domain Report 


Transient Analysis of PLL 
Frequency change from 1OUMHz to 130MHz 
simulation run for 2.00ms 


Frequency Locking 
Time to lock to 1.00kHz is 1.21ms 
Time to lock to 10.0 Hz ts 1.60ms 


Phase Locking (VCO Output Phase) 
Time to lock ta 10.0 deg is 1.21ms 
Time to lock to 1.00 deg is 1.46ms 


Lock Detect Threshold 
Time to lock detect exceeds 2.50 VY is 1.42ms 


End of Time Dornain Results 
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AD8390 Low Power, High Output Current, 


Differential Amplifier 


16 OCM 13 
+IN 1 12 -OUT 
PWDN1 $ VEE 
PWDNO Vcc 
-IN 4 
DGND Inpp, 


@ Available in 4mm x 4mm LFCSP (shown) and 16L QSOP-ePAD 
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AD8&390 Low Power, High Output Current, 
Differential Amplifier 


@ Voltage Feedback Amplifier 
e Ideal for ADSL Central Office (CO) Applications 


¢ High Output Voltage and Current Drive Enables High Current 
Differential Applications 


e 400 mA Peak Output Drive Current 
e 44 V p-p Differential Output Voltage 
_@ High Speed 
e 425 V/uS Differential Slew Rate 
¢ Adjustable Supply Current to Minimize Power Consumption 
@ Low Power Operation 
e Power Supply Operation from £5 V (+10 V) Up to £12 V (+24 V) 
e 4mA Total Quiescent Supply Current for Full Power Central 
Office (CO) Applications (20 dBm Line Power, 5.5 CF). 
Low Distortion 
e —82 dBc @ 1 MHz Second Harmonic 


e —91 dBc @ 1 MHz Third Harmonic 
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Current DSL Line Driver Positioning 


HIGH-PERFORMANCE CPE HDSL2, G.LITE 
<noaa90nce SX ADROTEARE 
err AD8019AR/ARU CAD8390ACP > AD8016ARP 
co 


~ HIGH- PERF (AD8016ARB » CAD8016ARB » 
= ADSL CO 
a LOW-COST CPE (USB, PCMCIA) CO 
a 
Y) 
: AD8391AR )( AD8017AR ADB393ARE/ACP 
Wi +12V 
= AD8012AR ) LOW-COST CPE (PCI, USB) HiGEcPEEe 
a ULTRALOW POWER CO 
LOW POWER VDSL, CPE, SHORT-LOOP xDSL 
ey AD8018AR/ARU 
LOW-COST CPE (USB, PCMCIA) 
COST 
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AD9878 Mixed-Signal Front End (MxFE) for 
Set-Top Box, Cable Modem 


* 12 
rxoata {>| oa & 
* 


one SY SN 


4 3 
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AD9878 Mixed-Signal Front End (MxFE) for Set- 
Top Box, Cable Modem 


Low Cost 3.3 V-CMOS MxFE for DOCSIS, EURO-DOCSIS, DVB, 
DAVIC Compliant Set-Top Box and Cable Modem Applications 


@ 232 MHz Quadrature Digital Upconverter 
- 12-Bit Direct IF D/A Converter (TxDAC+®) 
- Up to 65 MHz Carrier Frequency DDS 
- Programmable Sampling Clock Rates 
: Selectable Interpolation Filter 
- Analog Tx Output Level Adjust 
¢ Dual 12-Bit, 29 MSPS Direct IF ADCs with Video Clamp 
@ 10-Bit, 29 MSPS Sampling ADC 
¢ 8-Bit S-D Auxiliary DAC 
¢ Direct Interface to AD8321/23 or AD8322/27 PGA Cable Driver 
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ADN2820 10.7 Gbps 3.3 V Low Power TIA with 
Average and AC Optical Power Monitors 


3.3V VCC(1,2) 
S00) 500 ADN2820 
Ry = 500 nan 
/\ Wy ———— 
ne 7 a ps 


OFFSET(13) 
0.85V ik 20mA 


i SIGMON(8) 


ee oo 
GNDS(11) GND(4,7,10) CiF(9) 


Cir 


Cpypass 
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ADN2820 10.7 Gbps 3.3 V Low Power TIA with 
Average Power Monitor 


Technology: High Performance SiGe 
Bandwidth: 7.5 GHz Minimum for 10.7 Gbps Operation 
Differential Transimpedance: 5,000 © 
¢ Low Input Noise Current Density: 11 pA/VHz 
@ High Input Current Overload: 2.5 mA (Peak-to-Peak) 
@ On-Chip Average Power Monitor: 1 V/mA 
e Enables Optical Power Monitoring (OPM) 
¢ Output Offset Adjustment Range: +120 mV 
e Enables Sensitivity Optimization for Asymmetric Input Signals 
Supply Operation: 3.3 V 
Low Power Dissipation: 200 mW 
@ Small Die Size: < 1 mm? 
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ADN2820 Performance 


Excellent Optical Sensitivity: Less than —19.5 dBm (0.9 Aw Pin, 11 dB ER) 


50 mV/div 


16.5 ps/div 


10 Gbps PRBS Pattern of 10*23, Differential Output at In = 100 pA p-p, Vbias = 0.9 V 
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ADN2821 11.1 Gbps 3.3 V TIA Optimized for 
Small Form Factor Packages 


Technology: High Performance SiGe 
¢ Bandwidth: 8.0 GHz Minimum for 11.1 Gbps Operation 
¢ Low Input Noise Current Density: 11 pA/VHz 
¢ Bond-Pad Placement Optimized for TO-Can Assemblies 
¢ Differential Transimpedance/Linear Range Models Available: 
e 2,000 0/0.20 mA p-p 
e 5,000 /0.08 mA p-p 
e 10,000 0/0.04 mA p-p 
e 20,000 02/0.02 mA p-p 
@ On-Chip PIN 100 0/50 pf Filter 
@ 20 kHz Low Frequency Cutof with Small 1 nF Capacitor 
@ High Input Current Overload: 2.5 mA (Peak-to-Peak) 
@ On-Chip Average Power Monitor: 1 V/mA 
Low Power Dissipation: 150 mW at 3.3 V Supply 


@ Small Die Size: < 1mm2 
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ADN2921 OC-192/STM-64 SONET/SDH and 
10 GbE Multirate Transceiver 


TRANSMITTER 
TxSYNC_RST 


LL. Phase 


bd: 
Alignment Parallel-to-Serial 
FIFO MUX 


: TxCKOUT_ P/N 


TxCLK_EN 


TxCLK_SRC_P/N 


TxLOCKDET Stee 7 


and Clock 


Multiplier 
TxRATESEL TxREFCLK 


VCNTRL 


VCXOREFCLK 
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ADN2921 OC-192/STM-64 SONET/SDH and 
10 GbE Multirate Transceiver 


Sanaa Transmitter 


RECEIVER 
1:16 
Serial-to-Parallel 
DEMLIX 
Outp ut = 
Register 

RxOUT P/N -10-16 
RxCLK_P/N i 


Rx_LOCKDET 


DLB 


RxDATVLD 


BYPASS_AA 
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ADN2921 OC-192/STM-64 SONET/SDH and 
10 GbE Multirate Tranceiver 


9.953 Gbps SONET/SDH OC-192 Transceiver 

¢ 10.66 Gbps SONET/SDH OC-192 FEC Tranceiver 

¢ 10.709 Gbps SONET/SDH OC-192 FEC Tranceiver 

@ 10.3 Gbps Ethernet Tranceiver 

@ ITU-T, Telcordia, and OIF Compliant 

¢ Single 3.3 V Power Supply 

@ Ultralow Power, 1.6 W 

Less than 1 ps RMS Transmit Jitter 

Less than 30 ps Transmit Data Rise and Fall Times 

¢ On-Chip Receive and Transmit PLLs 

¢ On-Chip Phase Detector and Charge Pump for Cleanup 
PLL to Be Used with External VCXO. 

CML Data and Clock Serial Interface with On-Chip 50 © Termination 
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ADN2921 OC-192/STM-64 SONET/SDH and 
10 GbE Multirate Tranceiver 


¢ 16-Bit Parallel LVDS Transmit and Receive Interface 
¢ Internal Diagnostic and Line Loopback Modes 
Receive and Transmit Data Polarity Invert 

¢ Matched Impedance 186-Pin Flip-Chip BGA 

No Heatsink or Airflow Required 

@ 0° C to 85° C Operating Range 

SiGe Process Technology 
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ADN2812 Continuous Rate 10 Mbps to 2.7 Gbps 
Clock and Data Recovery IC with Integrated 
Limiting Amp 


REFCLKP/N 

(optional) a aa VCC VEE 

Ay cH 

ie Fa 

Phase 7 ) Loop ! > 
me Shifter Det. Filter 
VREF} 
ee 


evel } 
= | 


THRADJ] ae DATAOUTP/N CLKOUTP/N DRVCC DRVEE DVCC DVEE 


V/ 
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ADN2812 Continuous Rate 10 Mbps to 2.7 Gbps 
Clock and Data Recovery IC with Integrated 
Limiting Amp 


¢ Serial Data Input: 10 MB/s to 2.7 GB/s 


¢ Meets SONET Requirements for Jitter Transfer/Generation/ 
Tolerance 


¢ Quantizer Sensitivity: 4 mV typical 

@ Adjustable Slice Level: +100 mV 

¢ 1.9 GHz Minimum Bandwidth 

Patented Clock Recovery Architecture 

@ Loss of Signal (LOS) Detect Range: 2 mV to 15 mV 
¢ Independent Slice Level Adjust and LOS Detector 
No Reference Clock Required 

@ Loss of Lock Indicator 

¢ I2C® Interface 

¢ Single Supply Operation: 3.3 V 

¢ Low Power: 700 mW Typical 

¢5mm x 5mm 32-Lead LFCSP 
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Dual Loop Control Quick Tutorial: 
Understanding Laser Diode Transfer Function 


=» A Laser Diode Is Driven with Two Currents: 


Average Power = P1 + PO 


= Bias Current (lpias) 2 
| = Modulation Current (Inop) Extinction Ratio = P1 
Optical | PO 
Power : 
(mW) 
ny Ae 
Paverace{ 
Po | / Optical Zero Fame 


_ +—Electrical Signal 
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Laser Diode Characteristics Change Over 
Temperature (and Time) 


In an uncooled environment, a laser diode driver must compensate 
for these changes to maintain a constant optical output. 


Optical 


Power 
(mW) 


70°C 


SLOPE EFFICIENCY FALLS OFF 


THRESHOLD CURRENT INCREASES 


CURRENT (mA) 
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Analog’s Dual-Loop Capability Automatically 
Compensates for Laser Diode Variations 


The ADN2841/47 maintains constant optical output power levels 
for the “optical 1° and “optical 0.” 


Optical Optical 
Power 
(mW) 25 0C Power INCREASED lmop 


(mW) 


70°C 
- P41 
INCREASED leiac 
Pav : Pav } : 
Po Po 
Ibias _Iwoo _, CURRENT(mA)  _laws_ mop. CURRENT (mA) 
10-—22 
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Extinction Ratio and Average Optical Power 
Continously Maintained Over a Wide 
Temperature Range 


@ADN2841 Optical Performance 


Temperature | Extinction Ratio} Average Optical Power 
(°C) (dB ) (dBm) 


—10 —3.59 
0 —3.44 
25 —3.06 
40 —3.03 
70 —3.35 


Extinction Ratio Range = 0.61 dB 
Average Power Range = 0.56 dB 


Notes 
Laser used = Mitsubishi FU-445, (typical tracking error = 0.5 dB). 
Measurement taken from ADN2841 Optical Demo Board Rev C. 
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ADN2847 3 V Dual Loop 50 Mbps to 3.3 Gbps 


Laser Diode Driver 


WN 
6 OS O V i 
O O OQ an) = ro} ~ OQ 
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On Onn © iJ C—O e ©, 0,08 
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[ i . 
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ADN2847 3 V Dual Loop 50 Mbps to 3.3 Gbps 
Laser Diode Driver 


Closed Loop Control of Power and Extinction Ratio 
50 Mbps to 3.3 Gbps Operation 

@ Single 3.3 V Operation 

¢ Typical Rise/Fall Time 80 ps 

Bias Current Range 2 mA to 100 mA 

Modulation Current Range 5 mA to 80 mA 

Monitor Photo Diode Current 50 yA to 1100 WA 

@ Dual MPD Functionality for DWDM 

@ 55 mA Supply Current at 3.3 V 
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ADN2847 3 V Dual Loop 50 Mbps to 3.3 Gbps 
Laser Diode Driver 


10-26 


¢ Bias Current and Modulation Current Monitors 
@ Laser Fail and Laser Degrade Alarms 
« Automatic Laser Shutdown, ALS 
Optional Clocked Data 
Supports FEC Rates 
@ Full Current Parameter Monitoring 
@ 48-Lead (7 mm x 7 mm) LFCSP Package 
@ 32-Lead (5mm x 5 mm) LFCSP Package 
- (Reduced Functionality) 
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ADN2847 3 V Dual Loop 50 Mbps to 3.3 Gbps 


Laser Diode Driver 
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ADN2848 3 V Dual-Loop 50 Mbps to 1.25 Gbps 
Laser Diode Driver 
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ADN2848 3 V Dual-Loop 50 Mbps to 1.25 Gbps 
Laser Diode Driver 


@ 50 Mbps to 1.25 Gbps Operation 

@ Single 3.3 V Operation 

Bias Current Range 2 mA to 100 mA 
Modulation Current Range 5 mA to 80 mA 
Monitor Photo Diode Current 50 A to 1200 A 
@ 50 mA Supply Current at 3.3 V 

Closed-Loop Control of Power and Extinction Ratio 
@ Full Current Parameter Monitoring 

¢ Laser Fail and Laser Degrade Alarms 

@ Automatic Laser Shutdown, ALS 

@ Optional Clocked Data 

Supports FEC Rates 

@ 32-Lead (5 mm x 5 mm) LFCSP Package 
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ADN2843 10.7 Gbps Dual Loop Control LDD 3.3 V 


¢ First 10 Gbps LDD To Market with Closed Loop Control of Laser 
Diode Average-Power and Extinction-Ratio 


e Leverages Architecture Developed for ADN2841/47/48 
e Supports Data Rates Up to 10.7 Gbps 
¢ Directly Drives Laser 
e No AC Coupling Required 
e Eliminates RF Connectors 
e Minimizes R,L,C at Interface to Achieve Bandwidth 
@ 3.3 V Operation, Low Power Dissipation 
« Package Laser Die and Driver Die Together Occupies Less 
Space for Small Form-Factor Modules 
¢ High Current Drive Capability: |, 5) Up to 80 mA 


ADN2843 
Chipset 
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ADN2843 10.709 Gbps Laser Diode Driver 
Chipset 
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ADN2843 10.709 Gbps Laser Diode Driver 
Chipset 
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« Data Rates from 50 Mbps to 10.709 Gbps 

@ Typical Rise/Fall Time 30 ps 

¢ Bias Current Range 3 mA to 80 mA 

Modulation Current Range 5 mA to 80 mA 
Monitor Photo Diode Range 50 mA to 1100 mA 


@ Closed Loop Control of Both Average Optical Power and 
Extinction Ratio 


Programmable Loop BW for Both Loops 
@ Laser Fail and Laser Degrade Alarms 


@ Automatic Laser Shutdown, ALS 
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ADN2843 10.709 Gbps Laser Diode Driver 
Chipset 


@ Dual MPD Functionality for Wavelength Control 
@ CML Data Inputs 

@ 50 © Internal Data Terminations 

@ 3.3 V Single Supply Operation 

@ Driver Supplied in Dice Format. 


: ADN2844 Also Available in Packaged Form 
(5mm x 5mm LFCSP) 
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ADN2849 10.7 Gbps Electro-Absorption 
Modulator Driver 
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ADN2849 10.7 Gbps Electro-Absorption 
Modulator Driver ADN2859 10.7 Gbps Differential 
Modulator Driver 


Data Rates Up to 10.709 Gbps 

Differential and Single-Ended Input/Output Capability 
Programmable Modulation Voltage Up to 3 V Driving 50 © 
Programmable Bias Offset Voltage Up to 1.2 V 
Typical Rise/Fall-Time 27 ps 

Pulse Adjust Up to +25 ps 

Cross Point Adjust Range +90% 

Power Dissipation 1 W (2.3 V Swing, 1 V Offset) 

@ Selectable Data Retiming 

CML Data and Clock Inputs 

@ 50 © Internal Data and Clock Terminations 
Modulation Enable/Disable 

@ $11 <-12 db, $22 < -12 db 

@ —5.2 V or —5.0 V Single Supply Operation 


¢4mm x 4mm 24-Lead LFCSP Package 


ANALOG 
10-36 > DEVICES 


AD9662 3-Channel Laser Driver with Oscillator 


. IN3 
OUTEN3 Channel 3 
IN2 — 
OUTEN?2 [| Channel 2 
IOUT 
INR 
OUTENR Read Channel 
ENABLE 
OSCEN — Oscillator 


RF RS 
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AD9662 3-Channel Laser Driver with Oscillator 


¢ Current Controlled Output Current Source with 3 Input Channels 
¢ Output current for Channel 3 mA — 310 mA 

¢ Output current for Other Channels — 180 mA 

@ Rise Time/Fall time of 1 ns 

@ On-Chip Oscillator 

@ Single 5 V Power Supply (+10%) 

Low Output Overshoot 


@ Low Power Consumption 
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AD9663 3-Channel Laser Driver with Oscillator 


VIN3 
OUTENS3 Channel 3 


VIN2 = 
OUTEN?2 = Channel 2 
IOUT 
VIN3 a 
OUTENR -—} Read Channel 
ENABLE 
OSCEN Oscillator 
RF RS 
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AD9663 3-Channel Laser Driver with Oscillator 


Voltage Controlled Output Current Source With Three Input 
Channels 


¢ Output Current for Channel 3 mA — 310 mA 
¢ Output Current for Other Channels — 180 mA 
¢ Rise Time/Fall time of 1 ns 

@ On-Chip Oscillator 

@ Single 5 V Power Supply (+10%) 

@ Low Output Overshoot 


@ Low Power Consumption 


ANALOG 
10—40 > DEVICES 


AD9665 3-Channel Laser Driver with Oscillator 


IN3 
OUTEN3A Channel 3 
OUTEN3B 
IN2 
OUTEN2A os Channel 2 
OUTEN2B — 
7 INR 
ease | Read Channel 
ENABLE 
OSCENA Oscillator 
OSCENB 


RF RS 
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AD9665 3-Channel Laser Driver with Oscillator 


¢ Current Controlled Output Current Source with 3 Input Channels 
¢ Output Current for Channel 3 mA — 310 mA 

¢ Output Current for Other Channels — 180 mA 

¢ Rise Time/Fall Time of 1 ns 

 On-Chip Oscillator 

@ Single 5 V Power Supply (+10%) 

Low Output Overshoot 


@ Low Power Consumption 
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ADN8810 Programmable Current Source for 


Tunable Laser 
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ADN8810 Programmable Current Source for 
Tunable Laser 


¢ High Precision Current Source 
@ High Output Current Capability 
e 250 mA Maximum Full-Scale Current 
¢ Programmable Maximum Current 
Low Noise 
@ Very Low Drift 
¢ Output Fault Indication and External Shutdown 
@ 3-Wire Serial Interface 
¢4mm x 4mm LFCSP 
¢ Evaluation Board: ADN8810-eval 
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ADN8820 CW Laser Controller 
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Mode Control 
Current Laser 


Sensing| | Diode 


PD1 
PD2 
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ADN8820 CW Laser Controller 
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Precisely Controlled Output Current 
Precisely Controlled Optical Power 
Ultralow Noise and High Speed 
Proprietary Switch Mode Output 
High Power Efficiency 


Both Anode and Cathode Grounded Laser Diodes 
Supported 


Configurable Operation Modes 

Three On-Board TIAs 

Laser Fail Alarm and Protection Features 
Small Package — 48-Lead 7 mm x 7 mm LFCSP 
Evaluation Board: ADN8820-eval 
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ADN8830 Thermoelectric Cooler Controller 


External 
Compensation 
Network 


Thermistor——>Temperature_| . (Upper MOSFET) 
Temperature Set——>_ Measure "> N-Channel 
— MOSFET 
Current Limit Driver 


Wave Locker Input 


Voltage 
VREF Reference 


_ P-Channel 
, (Lower MOSFET) 
> N-Channel 


Phase Frequency 
Control Control 
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ADN&830 Thermoelectric Cooler Controller 


¢ High Efficiency 

@ Small Size: 5mm x 5mm LFCSP 

@ Low Noise: < 0.5% TEC Current Ripple 

Long-Term Temperature Stability: +0.01° C 

¢ Temperature Lock Indication 

Temperature Monitoring Output 

@ Oscillator Synchronization with an External Signal 
Clock Phase Adjustment for Multiple Controllers 
Programmable Switching Frequency up to 1 MHz 
 Thermistor Failure Alarm 


¢ Maximum TEC Voltage Programmability 
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ADN8831 Second Generation TEC Controller 


External 
Compensation 
Network 


: — P-Channel 
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ADN8831 Thermoelectric Cooler Controller 


¢ True Current Sensing and Over Current Protection 
¢ Asymmetric Current Limits for Heating and Cooling 
Long-Term Temperature Stability: +0.001° C 

¢ Temperature Lock Indication 

@ Real Time Temperature Monitoring Output 

@ Oscillator Synchronization with an External Signal 


e Multichip Operation Option 
Clock Phase Adjustment for Multiple Controllers 


Programmable Switching Frequency up to 1 MHz 
 Thermistor Failure Alarm 

@ High Efficiency > 90% 

@ Small Size: 5mm x 5mm LFCSP 

¢ Evaluation Board: ADN8831-eval 
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ADN2860 I2C® Tri-Channel Digital Pots 


VDDO 256 Bytes 


_—, | USER EEPROM — 

REGISTER 
GNDO 32 Bytes RDAC 

EEPROM 

SCLO— | 
SDAC Ce o2 Ee 
A0Q_RO SERIAL a. RDAC1 
A1_RO— INTERFACE REGISTER 
ah i) CONTROL 
A1_EO 


COMMAND DECODE 
LOGIC 


ADDRESS DECODE 
LOGIC 


WPBO CONTROL LOGIC 
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ADN2860 [*C® Tri-Channel Digital Pots 


Dual 512 Position, Single 128 Position Resolution 

25 kQ, 250 kQ Full Scale Resistance 

Low Temperature Coefficient — 35 ppm/° C 
Nonvolatile Memory Preset Maintains Wiper Settings 
Wiper Settings Readback 


Linear Increment/Decrement and Log Taper 
Increment/Decrement 


I2C®-Compatible Serial Interface 
256 Bytes General Purpose EEMEM 
11 Bytes Additional RDAC User EEMEM 


256 Bytes EEMEM with I¢C® Compatible Serial Interface 
Compliant to GBIC and SFP Module Definition Specification 
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SFF/SFP Small Form Factor 2.5 G Modules 


e Rates Up to 2.7 G, Sonet, GBIC, 
e Solderable (SFF) or Hot Pluggable (SFP) 
e Implemented As Receivers, Transmitter or Transceivers 


Products in Definition 


2.5G/s 


ADN2841 5.0 V to 2.7 Gbps - Released 
ADN2847 3.3 V to 3.3 Gbps - Released 
ADN2848 3.3 V GBIC - Released 

ADN2870 3.3 V to 3.3 Gbps — Sampling 06/03 
ADN2850/60 — ADN2850 Released 
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300-Pin MSA 10 G Sonet/SDH Transceiver 


e Rates Up to 10.7 G Sonet or Sonet + FEC 
e Versions from Short Range (300 m) to Long Range (> 40 km) 
ADN2820 10.7 G TIA for Butterfly, Mini-DIL 


ADN2821 10.7 G TIA for TO-CAN 


SA300 Transponder Module 


CDR! Deserialize (H 


Transceiver [C 


ADN2843/45 Direct Drive LDD for Co-Packaged Solutions 
ADN2849/59 EA/MZ Modulator Driver 
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Xenpak/Xpak/X2 10 G Ethernet Transceiver 


e Rates Up to 11.1 Gbps Ethernet 


e Versions from Short Range (300 m) to Long Range (> 40 km) 


e Used in SAN, Enterprise Networks 


ADN2820 10.7 G TIA for Butterfly, Mini-DIL 
ADN2821 10.7 G TIA for TO-CAN 


| XenipaliKpakiX2 Transponder Module 
nA “Deseralze 


CJ Se 


10 G Serial 


=O, 7 


ADN2843/45 Direct Drive LDD for Co-Packaged Solutions 
ADN2849/59 EA/MZ Modulator Driver 
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4 x 3.125 Gbps 


4 x 3.125 Gbps 
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XFP 10 G ‘Anyrate’ Transceiver 


e Rates Up to 10.7 Gbps (10 G Version of SFP) 

e Specified to Send 10G 36” over FR-4 

e Protocol Agnostic: Accepts Sonet, Ethernet, Fiber Channel, etc. 

e Versions from Short Range (300 m) to Intermediate Range (~25 km) 
e Used in VSR, SAN, Enterprise Networks, Transport 


ADN2820 10.7 G TIA for Butterfly, Mini-DIL 
ADN2821 10.7 G TIA for TO-CAN 


: Products in Definition 
XEP" ransceiver Module oe 
ff 
TIA 


10 G Serial Transceiver IC 


cor} ea 


ADN2843/45 Direct Drive LDD for Co-Packaged Solutions 
ADN2849/59 EA/MZ Modulator Driver 
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10 G Serial Over Copper 
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SECTION 11 


Digital Signal Processors 


16-Bit 
32-Bit 
Tools 


Third Party and Software Solutions 
DSP Solutions 
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16-Bit General-Purpose DSP Portfolio 


@ Blackfin® DSP 


e High performance, dual-MAC, 16-Bit fixed-point DSPs 
featuring the ADI/Intel ‘Micro Signal Architecture’. Products 
target high performance, power efficiency, and cost 
conscious applications. 


¢ ADSP-21xx DSP 


e Continuing the ADSP-21xx code-compatible family, the 
ADSP-218xn and ADSP-219x reduce power consumption 
and integrate system-level peripherals into low cost DSPs. 
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16-Bit General-Purpose DSP Portfolio 


Blackfin DSPs Focus on Moderate 
to High Performance, Low Power 
Applications 


Performance 
e Consumer Video, Audio MMACs 


e Internet, Networking 
Appliances 2000 


Blackfin 


e Automotive Telematics MAIN POSITIONING 


@¢ ADSP-21xx DSPs Focus on Lower 
Cost, Moderate Performance 
Applications 


400 


ADSP-21xx 


MAIN POSITIONING §& 


e Wired/Wireless Voice 
e VoIP/VoN 


e Industrial Control 


e Automotive Control $10 Price $30 
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Blackfin DSP Core Values 


Human Interface 

= Speech Recognition 
= Handwriting 

= Audio 


Wireless Connectivity 


= Bluetooth 
=» GSM y/ 
= Third Generation 


Wired Connectivity 


Digital 
Signal 
Processing 


» USB Image and Video 
a TCP/IP y/ if = Image Pipeline 
= VoIP 088 ee = MPEG2, MPEG4, WMT 
= JPEG 
Micro- Image a MMoIP 
Processing Processing m H.264 


=a RTOS 
a Operating Systems 
a Applications Software == 


FE. Low Power 


= Dynamic Power Management 
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Blackfin DSP Architectural Benefits 


a Simplifying Real-Time Hardware and 
Software Design 


=m High Performance Architecture 
with Support for Video 
Processing 

= Single Processor Supports DSP 
and Control Functions 

= Dynamic Power Management 
Through Optimized Companion 
Products and Integration 
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Blackfin DSP Roadmap to Performance and 
Integration 


Performance/System Integration 
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Released (___ 
Sampling ¢ = 
; Blackfin DSP 
In Definition : Blackfin DSP 


PCI, USB or 


oS 


< 2001 2002 Future 
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Blackfin DSP Processor Core Review 


Two 16-Bit Multipliers 
Two 40-Bit ALUs, Four 8-Bit Video 

ALUs Barrel Shifter 

Sixteen 16-Bit, Eight 32-Bit Math idetlciahebclial Salad atca 
Registers 


Two DAGs, Byte Addressing 
Eight 32-Bit Pointer Registers 
Four Sets of 32-Bit Index, Modify, 
Length, Base 


16-Bit Instructions, 
32-Bit Instructions 
Multi-issue, 64-Bit Instructions 


Interlocked Pipeline 
Microsignal Architecture, Developed 
with Intel 
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Data a eae Unit 


Blackfin DSP ADSP-BF535: 
Architecture Overview 


. 
*e, 
. 


EMULATOR 


CLOCK MEMORY REAL-TIME 


(PEL) DMA 


EVENT 
CONTROLLER 


AND TEST 
CONTROL 


CLOCK 


EXTERNAL 
MEMORY 
INTERFACE 


16 kB 
4kB 256 kB 
INSTRUCTION 
SRAM/CACHE SCRATCHPAD L2 SRAM 


RAM 


USB V1.1 
Device 
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Blackfin DSP ADSP-BF535: 


Key Features/Benefits 


600 MHz Processor Core 
@ 52 kBytes L1 Memory 
@ 256 kBytes L2 Memory 


¢ FLASH, SRAM, SDRAM 
External Interfaces (133 MHz ) 


PCI V2.2 Master and Slave 
USB V1.1 Device 

@ Two Serial Ports 

@ Two UARTS (1 with IrDA) 

@ Two SPI™-Compatible Ports 
@ Real-Time Clock 

@ Watchdog Timer 
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@ Industrial Temperature Range 


High Performance Core 
Enables Concurrent Audio and 
Video Processing 


Large On-Chip Memories 
Minimize Accesses to Slower 
Off-chip Memory 


¢ Dynamic Power Management 
Optimizes Power 
Consumption to a Particular 
Task 


Multiple System Interfaces 
Enable Flexible and High 
Bandwidth Data Throughput 

@ Highly Integrated Peripheral 
Set Minimizes System BOM 


Costs. 
> ANALOG 
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Blackfin DSP ADSP-BF532: 
Architecture Overview 


“EMULATOR | 
AND TEST | 
~ CONTROL — 


ee 
-PROCESSOR CORE 
300 MHz 


EXTERNAL 
MEMORY 
INTERFACE 
FLASH 
SRAM 
SDRAM 


48 kB 
INSTRUCTION 
SRAM/CACHE 


ITU-R 656 
VIDEO 
p> INTERFACE 
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Blackfin DSP ADSP-BF532: 
Key Features/Benefits 


@ 600 MHz Processor Core @ High Performance Core Enables 
¢ 84 kBytes L1 SRAM Multichannel Audio and CIF 
Video Processing at a Low $10 


@ 32 kBytes L1 ROM Price Point 
¢ FLASH, SRAM, SDRAM External , Application-Tuned Peripherals 


Interfaces (133 MHz ) Interface Directly to Audio and 
Parallel Peripheral Interface with Video Converters 


Support POE STNe-tt. Sow Ven ¢ On-Chip ROM, Voltage 
Regulator, and Peripherals 
¢ Two Dual-Channel Serial Ports Minimize Total System Costs 
Supporting Eight Stereo I7S® 
Channels ¢ Dynamic Power Management 
Enhancements Extend Battery 
¢ UART with IrDA Life in Portable Applications 
¢ SPI™, Real-Time Clock, Industrial Temperature Range 


Watchdog Timer 


} On-chip Core Voltage Regulator 
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Blackfin DSP ADSP-BF535 Example System: 
Low Cost Video Surveillance 


» Single Chip Video Encoder for 
Surveillance Systems 
a Video Capture — Example 
Omnivision Integrated 
Lens/Sensor 
= SPORT1 Connects 
Microphone & SPORT1 
= MPEG4 CIF Video Encoding 
=» MPEG4 Audio Encoding 


= Video Transport Over 
Ethernet 
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Blackfin DSP ADSP-BF532 Example System: 
Video Display System 


» Single Chip Audio and Video 
Decoder for Entertainment 
System SPI alii 


= Video Transport Over Local 
Bus, Connected Through 
SPORTO and SPI™ Control on 


= SPORT1 Connects to Stereo |DISPLAY] pp: 
Speakers and Microphones 


= MPEG2 Video Decoding prepay @ 
m= MPEG2 Audio Decoding 


™ Speech Recognition Command 
and Control With Noise 


Canceling Array Microphone SDRAM 
Input 


= Reduced Existing BOM by 50% 


AD1836 


SPORTI1 ” 
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ADSP-21xx Overview 


@ ADSP-218xN DSPs Released at 80 MHz, Commercial and Industrial 
Temperature Ranges 


¢ ADSP-2184, ADSP-2186, ADSP-2185, ADSP-2187, ADSP-2189, 
ADSP-2188 Pin-Pin Compatible 


@ ADSP-219x Family Introduced with Three Members at 160 MHz 
¢ ADSP-2196, ADSP-2195, ADSP-2191 Pin-Pin Compatible 
¢ ADSP-2196 Achieves 160 MIPS for Under $10 


 ADSP-2195, ADSP-2196 On-Chip ROM Reduces System Cost in 
High Volume Applications 


¢ Low Risk Development Path, with Full RAM ADSP-2191 
@ Mixed-Signal DSP, ADSP-2199x Family, add 14-Bit, 20 MSPS ADC 
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ADSP-21xx Roadmap Code Compatible 


160 MHz 4 
14-Bit 20 MSPS ADC ~ 
160 k — 1 Mbit SRAM 
CAN Interface 


ce 


320 k- 1.28 Mbit SRAM _~ Z 


ADSP-218xN 


» ADSP-218xM 
| 80 MHz, 0.55 mW/MHz 


Slt, Aine §— OAM AN 


System Integration 


Released 


ages 
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ADSP-218x/9x Core Architecture 


DSP Processor Core 


INST . 
asi 


INTERNAL 
| MEMORY 


JTAG AND 
EMULATION 


7] PROGRAM 


PM ADDR 

cee 2 TS A A SN A “ 
a HS 

OM DaTA—E tT <* 

DM DATA 16 


~ DMAINTERFACE | 
ADSP-219x CORE ENHANCED FEATURES 


@ Compiler-Efficient Data Register File 
@ Up to 16M Words of Address Range 
@ Unified Memory Space 

Instruction Cache 
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ADSP-219x Product Features 


160 MIPS 

Up to 64 kWords RAM 

Boot ROM 

Multichannel Serial Ports 
SPI™ and UART Ports 

= Three 32-Bit Timers with PWM 
Outputs 

8- or 16-Bit Host Port Interface 
External Memory Interface 

Up to 16 General-Purpose I/Os 
11-Channel DMA Controller 
On-Chip Oscillator with PLL 
Flexible Power Management 
JTAG Port for System Test 
and Debug 

Industrial Grade 

= 144 BGA and QFP Packages 


ADSP-219x 
16-Bit Core 


DATA Memory Prog. Memory 


Interrupt 
Controller 


DMA 
Controller 
System 
Clock (PLL) 


JTAG Scan Power-Down 
Control 


2.5 V Core 3.3 VIO 


ANALOG 
11-18 DEVICES 


ADSP-219x Memory Maps 


External Memory Interface 


External Memory Interface 
External Memory Interface 


ADSP-2196 ADSP-2195 ADSP-2191 
= Simple Migration from RAM Device to ROM Production Device 
x Pin-Pin Compatible Models Allow Users to: 

= Migrate to Smaller Memory to Reduce System Costs or 


a Move to Larger Memory Models to Increase End-Product 
Functionality 


ANALOG 
11-19 DEVICES 


Telephony Algorithms 


@ Off-the-Shelf Voice and , | a ao 


Data Algorithms Available cies of oaeeah plocape 
7 ned 7 r mg pee compression G.728 
. nie ony System algorithms) G.726 

Solutions G.722 

¢ Algorithms are Optimized G.711 
for Maximum Channel Auxiliary — , 
Capacity per DSP Jitter Buffer Adaptive 

¢ Customer Specific Tone Detection Voice/Fax/Data 
Algorithms Available on | System G.168 (16 ms) 


Request G.168 (32 ms) 
q Echo Cancellation Voice Activity 


VAD Detection 
Signalling Call Progress 
Detection and Caller ID 
Generation DTMF 

E&M Signalling 
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ADSP-219x Competitive Advantages 


High Level of System 
Integration Lowers 
System Cost 


@ Efficient C/C++ 
Compiler Maximizes 
Code Density and 
Reduces Development 
Time 
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ADSP-219x vs. C54x/C55x Compiler 


Benchmarks 
DSP CLOCK 
CYCLES SMALLER IS BETTER 
 ADSP-219x Compiler 7°°° i Hilae 
Outperforms C54x 6000 | — —_ 


and C55x in Five of 5000 
seven Benchmarks ano, 


@ Fewer Clock Cycles ,,,, 
Per DSP Function 
Reduces Code Size 


and System Power | 
Consumption vectMult dotprod FIR lattice IIR  Vocoder JPEG | 
@ TiC54x j jjj758 +1063 5808 2606 1764 313 5043 | 
‘@ ADI219x 771 #476 5883 859 = 554 305 4402, 
TIC55x 921 627 =. 2871 1932 1118 386 3820 


2000 


1000 | 


Source: Analog Devices 
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ADSP-218x Product Features 


ADSP-218xN 
16-Bit Core 


» Melo... ‘Moto 
56 kB x 16 48 kB x 24 


Interrupt _ DMA 
Controller Controller — 

System Power-Down 
Clock (PLL) Control 
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Serial 
Port : 


| Host Port 


External 
Bus 


13 GPIO 


1.8 V Core 3.3 VIO 


= 80 MIPS 

= Up to 104 kWords RAM 

= Two Synchronous Serial 
Ports 

= UART Emulation Through 
Software 

= 16-Bit Interval Timer with 
Pre-Scaler 

= Host Port Interface 

= External Memory Interface 

= Up to 13 General-Purpose I/O 

= DMA Controller 

# On-Chip Oscillator with PLL 

= Flexible Power Management 

= EZ ICE Port for System Test 
and Debug 

= Industrial Grade 

= 144 BGA and QFP Packages 
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ADSP-218xN Series 


@ All Models 
e Operate at 80 MHz/MIPS and Down to 1.8 V for Low Power 
Applications 
e Are Power Efficient — As Low as 0.31 mA/MIPS for the 
Series 


e Are Pin-Compatible with Memory Sizes From 40 kBytes 
to 256 kBytes 


e Integrate Dual Serial Ports, Byte-Wide DMA, and 16-Bit- 
Wide Host DMA 
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ADSP-218xN Series Memory Options 


Models | __ Program RAM Data RAM 
ADSP-2184N 
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Features and Benefits 

Large on-chip RAM Reduces system cost, allows DSP to 

sustain a higher performance 
: -bit H Allows an external host device to boot 

eae S2OP TAIL MOSEr Or the DSP and access the DSP’s on-chip 
memory space 

Multichannel synchronous serial Supports T1/E1/H.100 standards with A- 

ports law and p-law companding in hardware 

2 Serial Peripheral Interface 

(SPI™) Ports Com patible with low cost SPI devices 

UART Interface Provides simplified serial 
communication to peripherals and host 
processors 

General-Purpose I/O pins User programmable I/O pins for 
application specific requirements 


Programmable PLL supports 1x to | Enables full speed operation from low 
32x frequency multiplication speed input clocks 


On-chip boot ROM with multiple Flexible boot methods: Boot from 


boot strapping modes EEPROM, UART, SPI, or HP! 8/16-Bit 
| host ports or execute from Ext Mem 


144 BGA/LQFP Package 10 mm x 10 mm Small package option 
for space constrained applications 
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Mixed-Signal DSP Strategy 


High Performance 
DSP Cores 
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Industrial 


Embedded Control Application 
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oeree reer reer ee ee ee 


High Performance 
\nalog 


Pee eee eee eee eee eee ery 


State-of-the-/ 
Development 


Poe eee eeeE CeCe OCeeeeeerrrrrerrey Pee ee eee wenn eee eee eee eee nae eesene 


intellige it 
Sensors 


Embedded 
Signal Processing Applications 


aoe 


eee 
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The ADSP-2199x Family 


Next Generation, ADSP-219x DSP-Based 

e Computational Capability to 160 MIPS 

e Architectural Enhancements for C/C++ Compiler 

e Increased Address-Ability to 16 MWords 

¢ Products Available with Up to 48 kB RAM Today 

@ A Platform for Mixed-Signal Integration 

e 14-Bit, 20 MSPS ADC, On-Chip Reference, POR Today 
Next Generation Hardware and Software Development Tools 


e Crosscore™ Development Tools (JTAG Emulation and 
VisualDSP++™ 2.0) 


@ Enhancements to On-Chip Peripheral Set 
e Enhanced Control Peripherals Today (PWM, EIU, SPI, etc.) 
e CAN 2.0B 

Based on 0.25 um CMOS Technology 
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ADSP-2199x Family Architecture 


7 _ |Progra Data 
: . _ Memo Memory 
7 ADSP-219x 


| 
| 
| 
|: 
| : Trace |, DSP : | 
| Buffer Core 2 
: a. 
: 3 
_{ietoek (160 MHz) 


| ; : DM Address/Data Bus 
|: 2 

l 

| ° 

| 

| 

| 

| 

| 


Peripheral DMA : 


Core 
| Chip Peripherals 
‘Boundary 


A Platform for Mixed-Signal Integration 
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The ADSP-2199x Family Chip Architecture 


ADSP-21990: 4 kB PM, 4 kB DM 
ADSP-21991: 32 kB PM, 8 kB DM 


ADSP-21992: 32 kB PM, 16 kB DM 
With CAN 2.0B Interface 


Control Engineering 
Editor’s Choice Award 
& EDN’s 2002 Top 100 


Clock Gen./PL 


To To Products! 
| M 32 kB x 24,| 6kBx16)| | 4%B x 24 
160 | Hz PM RAM 7 DM RAM | PMROM 
ADSP-219x Sure | 
16 Tt a 
Ne FY NY NV 


Address © 


a ee 
__ ] Memory Data 


Control 


tll ett 


| /O Registers 


Peripheral Interface Bus 
Peripheral DMA Interface Bus 


ADC Control 


if it 
PORT) | Watch | 
- dog 
Timer | |(ICNTL 14-Bit, a 
ADC : 
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ADSP-2199x ADC Architecture 


8 Analog Inputs Simultaneous 
2.0 V p-p Sampling 


VINO Pipelined ADC 


Architecture 


14-Bit, 20 MSPS 
ADC Core 


> 14-Bit Data 
T 


o Data Registers 
and DMA Controller 


VIN7 


To Internal 
t Circuitry 


VREF Precision 4.0V 


Voltage Reference en 
_ ADC Control Module — 
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Pipeline ADC Architecture of ADSP-2199x 


@ 14-Bit Pipeline Architecture (Similar to ADMC401) 
e 14-Bit Data Bus => 14-Bit Resolution 
e Typical Signal to Noise Performance of 71 dB (11.5 ENOB) 


Programmable ADC Clock Rate Up to 20 MSPS (1/4 of Peripheral 
Clock) 


@ 6-Stage ADC Pipeline 
e Latency to First Conversion Complete is 400 ns approx. 
e Eight Channels Converted in < 800 ns 


2 Vp-p Input Voltage Range with Pseudo-Differential Structures for 
Increased Noise Immunity 


¢ Dual Sample and Hold Amplifiers (SHA) for Simultaneous Sampling 

Automatic DMA Data Transfer Capability from 1, 2, 4, or Eight 
Channels 

¢ Variety of Programmable CONVST Sources 

¢ Timed Latching of ADC Results Relative to CONVST 


¢ Integrated Precision 1.0 V Voltage Reference 
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ADSP-2199x Control Peripherals 


Control Peripherals 

3-Phase PWM Generation Unit 
ADC Control Module 

32-Bit Encoder Interface Unit 
Dual Auxiliary PWM Outputs 
16-Bit Watchdog Timer 


@ General-Purpose Peripherals 2 ‘ / oat 


e Three 32-Bit General-Purpose 
Timers 


e 16-Bit Digital IO Port (Flag 10) "7A ¢ 
e Peripheral Interrupt Controller ~~ Ge ae 


@ Serial Communications 
SPORT 


SPI 
CAN (ADSP-21992 Only) 
JTAG 


ANALOG 
11-34 Ca bevices 


CAN Interface (ADSP-21992) 


@ Conforms to CAN V2.0B (Active) 
e Standard (11-Bit) and Extended (29-Bit) Identifiers 
Data Rates to 1 Mbits/sec (and Higher) 
16 Configurable Mailboxes (All Receive or Transmit) 
Dedicated Acceptance Mask for Each Mailbox 
¢ Data Filtering (First 2 Bytes) Can Be Used for Acceptance Filtering 
¢ Error Status and Warning Registers 
@ Transmit Priority by Identifier 
@ Universal Counter Module 
 Power-Down/Sleep Mode 


@ Readable Transmit and Receive Counters 
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Boot Loading Options for ADSP-2199x 


¢ Variety of Boot Modes Supported 
e Serial Boot Load Via SPI Port (From SPI EEPROM) 
e Parallel Boot Load Via EMI Port (8-/16-Bit) 


« Dedicated ST Flash Boot Chip DSM2190F4V Available for 
ADSP-219x 


e Offers Glueless Connection to EMI of DSP 
e 256 kB x 8 main Flash Memory Acts As Boot Memory for DSP 
e 32 KB x 8 Secondary Flash Memory 
e Additional PLD Functionality (3 kB gates) with 16 I/O Pins 
e No-Boot => Execute From External Memory 
¢ 8-Bit External Memory 
¢ 16-Bit External Memory 


ANALOG 
11-36 > DEVICES 


DSP System Memory (DSM) from ST 


ADSP-21xxx DSM21xx 


Heh eee Pete ghee ae tes 


cqasees 


E  ADSP21XXX 


¢ A Boot Load Memory, 
and Much More 


JTAG In-System Programming 
16-40 Additional General-Purpose I/O Pins 
PLD for General Logic 


Dual Independent Flash Memory Arrays for 
Code, Data, and Parameters 


Content Security 
Low Power Operation 
e Simple Development Software Tools. .. Download at No Cost 
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ADSP-2199x Product Details 


¢ 160 MIP ADSP-219x Core 
 14-Bit, 8-Channel, 20 MSPS ADC 
¢ Embedded Peripherals 

e 3-Phase PWM 

e Dual 16-Bit Auxiliary PWM 

e 32-Bit Encoder Interface 

e Three 32-Bit Timers 

e 16-Bit Watchdog Timer 

e Programmable Interrupt Control 

e SPI™ Port, Serial Port, CAN (ADSP-21992 Only) 
@ —40° C to +85° C and —40° C to +125° C (ADSP-21992 Only) 
¢2.5V Core 3.3 V I/O 
 196-Lead BGA or 176-Lead LQFP Packages 
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ADI Mixed-Signal DSP Web Site: 
http:||www.analog.com/(DSP|Mixedsignal 
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40) Home > Digi 


Mixed Signal DSPs 
Selection Guide 
Architectural Overnmew 
Benchmarks 

Roadmap 

Development Tools 
Technical Library 
Contact Mixed Signal DSP 


Subscribe to eNewsletters 


Digital Signal Processing 


Design Tools... 


Technical Library... 
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Home Buy = 


Signal Processing = 


Mixed Signal DSPs 


Order Samples 


Mixed Signal DSPs 


The ADSP-2199x family of mixed-signal DSPs 
provides single-chip, high-performance solutions 
for embedded control and signal processing 
applications. 


The ADSP-21 99x farnily represents the 
highestperformance mixed-signal DSPs 
generally available taday. These products 
combine the 160 MIPS, ADSP-219x DSP core with 
an o-Channel, 14-bit, 20 MSPS analog to digital 
conversion system as well as the right mix of 
embedded control peripherals and 
comprehensive developmenttools. The various 
pin-for-pin compatible models provide different 
on-chip memory sizes and peripherals, allowing 
users to select the optimal mermary and 
peripheral mix for a given application. 


The ADSP-219x core architecture has also been 
optimized for high CfC++ compiler efficiency, 
resulting in increased code density and ease of 
Use. All products are supported by 

CROSSCORE™ ADI's award-winning DSP 
development tools. 


Technical Support 


Digital Signal Processing 


ADI Site Navigation 


a 


search 
myAnalog 


Requesta FREE Mixed Signal VisualDSP++ Test 


Drive and Register To Qualify For a Complete 


Mixed Signal DSP Development Tools Package. 


Download New Mixed Signal DSP Application 
lade Examples forthe ADSP-2199x Products. 


ADISP-2199% EZ-KIT Lite™ Now Available. 
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32-Bit GPDSP Positioning 


@ SHARC DSPs are high performance 


DSPs focused On Price Sensitive Performance 

Applications (MFLOPs) 
e Audio : Pro, Home, Car 3000 : - 
e Industrial, Automotive Control TigerSHARC — 
e Infotainment - Main positioning — 


 TigerSHARC DSPs Focus On High 
Performance, Multiprocessor 
Applications 


e Wireless Communications 
Infrastructure 


e Medical Imaging 
e Industrial and Military 


$30 $100 $200 
Price 
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SHARC® DSP Code-Compatible Roadmap 
for Low Cost 32-Bit Floating Point DSP 


ADSP-21xxx 
integrated | 
Algorithms 


<$10 


Peripherals 


ADSP-21xxx¥f ADSP-21xxx¥7 ADSP-21xxx 
- HigherSpeed ‘New Levels — Next Generation 
3 S IMD nae : : Of sntepreHon. SIMD Core 


Re 


General Purpos® 


In Design Co 
In Definition QQ 


2002 Future 
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ADSP-2116x Family 


¢ Start of a New Generation of SHARCs 
¢ Code-Compatible with ADSP-2106x SHARC 
¢ Increased Performance with: 
e Higher Clock Rate 
e SIMD Architecture 
e Higher Data Bus Bandwidth 
¢ ADSP-21160 Was First Family Member 
¢ ADSP-21161 Extends SHARC Performance and Value 
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SIMD Architecture silanes for Signal 
Processing 


Doubles Processor Performance While Minimizing Code 
Size and Power Consumption 


e One Instruction Now Does Twice the Work 
Adds Second Set of Computational Units 
e Two ALUs, Two Multipliers, Two Shifters, Two Register Files 


Two Sets of Computational Units Operate in Parallel to Decrease 
Benchmark Times Up to 2 Times 


e A 50 TAP FIR Filter In a Non-SIMD Machine Takes 
50 Processor Cycles 


e A 50 TAP FIR Filter in a SIMD Machine Takes 25 Cycles 


ANALOG 
11—44 DEVICES 


ADSP-2116x SIMD Architecture 


Enabled by Mode Bit 
Increased Internal Bus Width to 64 bits 
e Enables Access of Four 32-Bit Words in a Processor Cycle 
e Two Words Accessed Using a DM Bus and Two Accessed Using 
a PM Bus 
@ 11 =f1 3 f7, f3 = f9 + £14, f9 = f9 — £14, dm (i2, m0) = f13, 
f7 = pm (i8, m8) 
@ Flexible Memory Addressing Modes 
e Supports Two DAGs (Data Address Generators) 
¢ When Fetching Four 32-Bit Words, Two Pointers Are Used, 
and Each Pointer Ils Used for Two Words 
e 64-Bit To/From Each Register File Can Travel Over One Bus or 
Be Split Between PM and DM 
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The ADSP-21161 
Architecture Block Diagram 


CORE PROCESSOR DUAL-PORTED SRAM 


INSTRUCTION 
TIMER CACHE 
i 32 X 48-BIT 


JTAG 
TEST & EMULATION 


TWO INDEPENDENT 


DUAL-PORTED BLOCKS 
PROCESSOR PORT VO PORT 
ADDR DATA DATA ADDR 


ee DATA oe i 
SDRAM 
| 


BLOCK 0 


BLOCK 1 


DAG1 DAG2 


PROGRAM 
SEQUENCER 


ae CONTROLLER 


8X4X32 8X4X32 
a lOD A EXTERNAL PORT 


| $f Et i i 
ES i ae a ees oe Mux 


~ ee eee 
; “ae | 
Sal ; “ae | 


BUS 
CONNECT PM DATA BUS 


OO | isis 
{ | DM DATA BUS 


REGISTER 


3 
cme ox 


DATA 
REGISTER 
FILE 
(PEY) 

16 X 40-BIT 


: DATA BUS 
MUX 
HOST [ HostPorT | 
MULT 


cos © 9 
loP cos © IY 
REGISTERS 46 
(MEMORY MAPPED) <= SERIAL PORTS (4) ——7 
CONTROL 
, —) 

STATUS, & <—| LINKPORTS(2) Key? 
4 
DATA BUFFERS <»|__ SPI PORTS (1) phn 


1/0 PROCESSOR 
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ADSP-21161N Features 


@ ADSP-2116x SHARC SIMD Core 3.3 V External/1.8 V Internal 

@ 100 MIPs, 600 MFLOPs Peak 

¢ 1 MB On-Chip SRAM 

@ 14 Zero-Overhead DMA Channels 

¢ SDRAM Controller for Glueless Interface to Low Cost Memory 
@ External Instruction Cache Mode 

@ SPI™-Compatible Port for Host and Peripheral Control 


Two Link Ports, 12 General-Purpose I/O Lines, Four IRQ lines, One 
Timer 


¢ Four SPORTs Supporting 128-Channel TDM and I?S® 
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SHARC® Target Markets for Customers Who 
Need 32 Bits and for Whom Cost is a Concern 


@ Medical Equipment/Imaging 
e Low Cost Ultrasound 
e Patient Monitoring Systems 
Pattern Recognition 
e Speech Recognition 
e Text-to-Speech 
e Bar Code Reader 
e Fingerprint Recognition 
@ Military Applications 
e Low End Radar/Sonar Systems 
¢ Digital Broadcast Systems 
e Loudspeaker/PA 
e Digital Broadcast Radio 
@ Communications 
e Optical Networking 
e Call Location Systems 
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@ Audio 


Consumer Audio 
Professional Audio 
Automotive Audio 
Multimedia Systems 


Automatic Car Systems 


Smart Airbags 

Automatic Cruise Control 
Collision Avoidance 
Engine Management 


@ Industrial 


Motor Control 

Instrumentation 

Factory Automation 

Metering and Flow Control 

Test and Measurement Equipment 
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SHARC® DSP: Feature Comparison 


¢ ADSP-21161 Priced Below 
$22 


¢ High Performance SHARC 
SIMD Core 


¢ 1 Mbit On-Chip Memory 
¢ Multiprocessing Features 


¢ Simple to Program, Three 
Stage Pipeline 


DMA Support 


14 Channels 


Zero- 
Overhead 


Core 
Performance 


1024 point 
FFT 
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ae ADSP-21161 | TMS320C6711 
Speed 100 MHz, 
600 MFLOPS 


16 Channels 
May Conflict 


150 MHz, 
900 MFLOPS 


Package Size 17mm x 
17mm 


2/mm x 
2/mm 


$28.50 
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TigerSHARC® Static Superscalar 
Architecture: Blend of Proven Architectures 


= Load/Store Architecture 
= Deeply Pipelined for High = Instruction Level 


Clock Rates 
= Branch Prediction 
= Large Interlocked Register File 
= Compiler Friendly 
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Parallelism Determined 
Prior to Run Time In 
Multi-Instruction Lines 


= Code efficiency 


= Determinism and Real-Time Execution 

= Fast and Responsive Interrupt System 

= I/O and Internal Memory Capable Of Sustaining Core Rates 
= Fast Multiply Accumulates, HW Support for Circular Buffers 


= Bit Reverse, Zero Overhead Looping 
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TigerSHARC® DSP Roadmap Highest 
Performance Fixed and Floating-Point DSP 


New Signal 
Processing 
Instructions 


New Industry 
Standard Interfaces 


: et Swicsead a 
Xe Clueless MP Pe 


a In Design 


< 2001 2002 Future 
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TigerSHARC® Block Diagram 


Sequencer 


0 0 
J-RF 
31 31 External 


128-entry 
BTB : 


128b 


128b 


128b 
128b 
Comp Block X Comp Block Y 


: 
fe P| 


PERIPHERALS 
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Key Architecture Features 


@ Execution of One to Four 32-Bit Instructions Per Clock Cycle 


@ Single-Instruction Multiple Data (SIMD) Operations Supported by 
Two Computation Blocks 


Multiple Data Type Computation Blocks 
e Each with Register File, MAC, ALU, Shifter 


e 32-/40-Bit Floating or 32-Bit Fixed-Point Operations 
(Six Per Cycle) 


e 16-Bit (24 Per Cycle) or 8-Bit (32 Per Cycle) Operations 
¢ Static Branch Prediction Mechanism, with 128 Entry BTB 
¢ Internal Bandwidth of 14.4 GBytes/s 


@ Simple and Fully Interruptible Programming Model 


ANALOG 
11-53 > DEVICES 


TigerSHARC®: First DSP to Support 
Multiple Data Types on One Chip 


The TigerSHARC Natively Supports Multiple Data Types 
e 8-Bit, 16-Bit, 32-Bit Fixed-Point and Floating-Point 
e Native Support Scales Performance to the Task 


¢ Memory Utilization 

¢ Performance 

¢ System Flexibility 
and Optimization 


Operations per Cycle 


Floating 32-Bit 16-Bit 8-Bit 


Note: Up to 256 bits of data can be transferred to and 
from internal memory in the same cycle 
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TigerSHARC® Features 


Core 
e 2000 MMACs/s @ 3000 MHz — 16-Bit Fixed Point 
e 500 MMACs/s @ 3000 MHz — 32-Bit Floating Point 
e 1800 MFLOPS — 32-Bit Floating Point 

Memory 


e 6 Mbits of On-Chip SRAM Organized in a Unified 
Memory Map 


I/O, Peripherals, and Package 
e 800 MBytes/s Transfer Rate Through External Bus 
e 1000 MBytes/s Aggregate Transfer Rate Through Four Link Ports 
e Glueless MP Cluster Support for Up to Eight TigerSHARCs 
e SDRAM Controller 
e 19 mm x 19 mm, 484-Ball, PBGA, ADSP-TS101SKB1180x 
e 27 mm x 27 mm, PBGA Package, ADSP-TS101SKB2180x 
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TigerSHARC® Supports High I/O Rates and 
Glueless Multiprocessing 


Cluster Bus—800 MBytes/s Bandwidth (32/64-Bit Data Bus) 


e Up to eight TigerSHARCs, Host, Memory, and Other Peripherals 
Sharing Parallel Bus and Global Memory Map 


e Built-In Bus Arbitration 

e Built-In SDRAM Controller 
@ Link Ports—Aggregate 1 GBytes/s Bandwidth 

e Four Full Duplex Point to Point Connections 

e Connect Other TigerSHARCs, ASICs, FPGAs 
¢ DMA Engine 

e 14 Channels 

e Zero Overhead DMA 
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Multiprocessing Communication 
via Link Ports and Cluster Bus 


ADSP-TS101 
TigerSHARC 


ADSP-TS101 
TigerSHARC 


Link Port 
Connections 


ADSP-TS101 
TigerSHARC 


Host 
Interface 
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Cluster Bus 


TigerSHARC® Benchmarks @ 180 MHz 


@ 16-Bit Performance — 2000 MMACs/s Peak Performance 


Execution | Cycle to 
Time Execute 


Algorithm 
256-Point Complex FFT (Radix 2) 1100 
50 Tap FIR on 1024 Inputs 7200 
Single FIR MAC 0.14 
Single Complex FIR MAC 0.57 
Single FFT Butterfly 1.0 
PRELIMINARY DATA ANALOG 
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TigerSHARC® Benchmarks @ 180 MHz 


@ 32-Bit Performance — 600 MMACs/s Peak Performance 


Execution | Cycle to 


Algorithm Time Execute 

1024-Point Complex FFT (Radix 2) 32.9 Us 9850 

50 Tap FIR on 1024 Input 91.7 us 27500 
Single FIR MAC 1.8 ns 0.54 
Single FFT Butterfly 6.7 ns 2.0 
Single Complex FIR MAC 7.2 ns 2.16 
Divide 10.0 ns 3.0 
Square Root 16.6 ns 9.0 
Viterbi Decode (per Add/Compare/Select) 1.7 ns 0.5 


PRELIMINARY DATA ANALOG 
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TigerSHARC® Positioning 


Product Positioning 32-Bit Segment 
e Industry’s Highest Performance Fixed and Floating Point DSP 
e Industry’s Fastest Floating Point DSP Released to Production 
e Build on Market Leadership in Multiprocessor Space 
e Largest Amount on On-Chip Memory Integration 
e Performance Stressed Over Price 
e Glueless Scale-Ability 

Product Positioning 16-Bit Segment 


e TigerSHARC at 300 Mhz Equals the Performance of the C64xx at 
600 MHz. 


e TigerSHARC is Priced to Compete Against the C64xx 
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Crosscore™ 


ea 


ant 


Pathe 


@ Crosscore ™ 
e VisualDSP++ 


e Emulators 
¢ USB 
¢ PCI™ 
e Evaluation Boards 
¢ EZ-KIT Lite’s 
« At Least One for Each Platform 
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What is VisualDSP+t+t 


 VisualDSP++ is an integrated development environment that 
delivers efficient project management so programmers can move 
easily between editing, building and debugging. 


e Key Features Include: 

e The VisualDSP++ Kernel (VDK) 

e VisualDSP Component Software Engineering (VCSE) 

e Advanced Debugging and Testing Tools 

e Statistical Profiling to Easily Identify Programming Bottlenecks 


@ VisualDSP++ offers programmers a powerful programming tool 
with flexibility that significantly decreases the time required to port 
software code to a DSP, reducing time-to-market. 
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Features of VisualDSP++ Release 3.0 


@ Expert Linker 

 VisualDSP Component Software Engineering (VCSE) 
Cache and Pipeline Viewer 

Enhanced Error Messaging 

¢ VisualDSP++ RTOS/Kernel/Scheduler (VDK) 

High Level Language Including C++ 

@ Rich Debug Ability Including MP Support 

@ Advanced Plotting and Profiling Features 

¢ Easy to Test and Verify Applications with TCL Scripts 
@ Free, Fast Efficient Run-Timer Libraries 


¢ Easy to Learn with Online Help 
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Expert Linker 


Graphical alternative to Linker Definition File (LDF) text format 


e Although Powerful, the LDF Format is Intimidating to New 
Users, Especially Those with Limited Experience in Embedded 
Programming 


¢ Graphical Tools to Create a Memory Map, Place Objects, Create 
Overlays, etc. 


e LDF Auto-Generated for Linker Consumption 
e “Round tripping” Possible (GUI Will Consume Existing LDF) 
e Will Support Pre-Link Visualization 

May Not Support all LDF Features in Initial Release 
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VisualDSP++ Component Software Engineering 
VCSE 


¢ Component-Based Algorithm/Device Driver Development Approach 
with Tool’s Support 


e Widely Used in PC Application Development, Now Emerging In 
Embedded Development 


@ Similar to Microsoft COM Technology 
e Users Fluent in COM Can Make the Transition in Minutes 


 VisualDSP++ GUI Support for Component Creation, Browsing, and 
Utilization 
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Cache Visualization (Blackfin) 


Statistics Gathered By PC Address/Source Line and Cache 
Line/Set 


e Total Cache Accesses 
e Cache Hits 
e Cache Misses 
¢ Compulsory 
@ Conflict 
¢ Capacity 
@ Visualization Within VisualDSP++ At Run-time 
e Histogram By Source, Cache Line Display, Summary 
Initial Implementation May Be Incomplete 
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Pipeline Viewer 
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Errors 
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Linker { 
ecbhlktn) 
Tool fall 


Build We 


je The symbol is not defined ta be global. In this case, open the C or assembly file where tr 


1113 


Linker Error: The symbol '<symbolname="' referenced in file '< filename" in. 


'<projJName=>' could not be resolved 


Description 


tu 


The linker is unable to resalye a symbol. This mes 
and the narne of the file that has the reference to 
project In which the fille was being mapped, 


sage provides the name of 
o the symbol. The message ; 


cu 


The error occurs because the linker is unable to find a defining occurrence of the symbol in ti! 


or in other projects or shared memory that are listed to link against. 
Severity 
Error 


Example 


In the following example not all shared memory in a multiprocessor project is properly defined | 
symbols that should appear in the shared memory are not present. The linker reports the erred 


[Error lillls] The symbol ‘ext mem init done' referenced in 


the symbol that | 
Iso includes th | 


file ‘TEST.DOJ" in project ‘PO' could not be resolved "EENANL 


How to fix 


To fix this problem, you must know where the identified symbol is supposed to be defined. Tt 
possible causes: 


e 4 file that contains the definition of the symbol is not included in the link. In this case, ar 
link, 


and make sure that the symbol is a global symbol, 


}@® 4 project does not have a complete list of files to link against. For example, you might he 


project in which each processor must link against the shared memory. If vou do not inclu 
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VisualDSP++ Kernel (VDK) 


« Faster Time-to-Market, No Need to Develop Or Maintain Homemade 
Kernel 


Efficient Debugging of Applications With Kernel Analysis Tools 


@ Reduce Cost of Software Maintenance With Code Reuse and 
Standardized Software 


Standardized Code Enables Rapid Migration Across All DSP 
Platforms 


Royalty And NRE Free (No Risk to Use) 
Embedded In The IDE (Nothing Else to Install) 
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High Level Language Compilation 


C/C++ Support 


e High level languages (HLL) can shorten the customers time-to- 
market. HLLs are more common allowing for a greater talent 
pool to take advantage of the real-time processing performance 
offered by DSPs. 


e ADI’s C++ is based on superset of Embedded C++ standard that 
adds the code reuse aspect of C++ without bloating the 
complied code. 


e Object-oriented programming shortens time-to-market. 
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Debug Features and MP Support 


Debug features 


e Setting breakpoints and watchpoints allows you to halt the 
processor on various conditions. 


¢ For instance you can set a watchpoint on a location in memory, if 
the memory location gets written too or read from the processor 
will halt. 


Multiprocessor Support Features 
e Supports Memory Sharing Among Processors 
e Simple Visual Feedback For Focusing On Particular Processor 
e Processor Status Windows 
e Ability to Control Groups of Processor Together 
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Statistical Profiling 


 Non-Intrusive Statistical Profiling (Patent Pending) 
e Does Not Halt the DSP 
e No Extra Coded Added to the Application 


The Debugger has the ability to randomly sample the target 
processors PC and then present the user with a graphical display 
of the resultant samples. This will let the user easily see where 
their application is spending most of its time. 


@ Allows Developer to Passively Gather Important Metrics Without 
Interrupting the Real-Time Characteristics 


Programmer Can Focus On Those Areas In the Program That 
Impact Performance and Take Corrective Action 
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Advanced Plotting Capabilities 


@ Visualize Application Results 
e Plot Various Types Of Plots 


e Includes special plot types for 
communications such as 
Constellation Plots and Eye 
Diagrams. 

e Settings for data processing 
on plot data. Convert to dB, 

Pr Dawe 
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~ Data Set 


Plot Configuration = 


{Constellation Plot 


Name: ch 


| Mernory: 


(Address: 


Count | 


Eye Diagrarn 


WeaterF all Plot 


Spectrogram Plat 


Row count |) 


Column count: |) | 


| Cancel | 


Settings... 


NALOG 


Advanced Plotting 


Edit Session View Project Register Memory Debug Settings Tools Window Help 
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Easy to Test and Verify Application 
with TCL Scripts 


¢ Tool Control Language (TCL) 
e An Industry Standard Scripting Language 


e TCL Syntax Is A High Level Language, (Easy to Write and 
Understand) 


e Can Be Used to Automate Both Verification Testing and Code 
Development 


e Widely used and well documented, since it is an industry 
standard; documentation can be found at local book stores and 
code examples are readily available on the Web. 
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VisualDSP++ Run-Time Libraries 


@ Collection of optimized functions and macros for signal 
processing, and high level language programming. 


@ Examples are... 

e Compression/ Decompression 
¢ A/mu-Law 

e Filtering 
¢ IIR, FFT 

e Trigonometry 
« Tan, Cotangent 

e Signal Processing 
¢ RMS, zero cross 


e And about 150 others all explained in the C\C++ compiler 
manual 
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Easy to Learn with Online Help 


@ Fully searchable and indexed online help 


¢ Includes quick overviews on using VisualDSP++ and all of its 
features 


@ Excellent supplement to the manual for things that are better 
represented visually such as what various plot windows should 
look like 


Customizable by using the “Favorites” window 


ANALOG 
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Processors and Platforms Supported 


yw 16-bit Family: vosp-21xx-PC-FULL 


SHARC Family: vosp-SHARC-PC-FULL 


VisualDSP 


Blackfin Family: vosp-Blackfin-PC-FULL 
TigerSHARC Family: vosp-ts-Pc-FULL 


Platforms Supported 
@® Windows 98, 2000 
® Windows NT, ME, XP 


ANALOG 
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VisualDSP® Test Drives and DEMO 


The test drive is a 90-day evaluation of VisualDSP++'s full package. 


e The customer than proceeds to the Analog Devices DSP Tools 
website, clicks on Test Drive Registration: 


http://forms.analog.com/Form_ Pages/DSP/tools/visualDSPTestDr 
ive.asp and registers online or can register to be mailed a Test 


Drive CD. 
@ VisualDSP++ 3.0 DEMO is available from the website 


e http://www.analog.com/technology/dsp/training/tutorials/v dsp t 
utorial.htm! 
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Packages Available for VisualDSP++ 


VisualDSP++ Test Drive: 30-day| VDSP-SHARC-PC-TEST 


free trial of VisualDSP++ 


~VisualDSP++: IDE, Debugger, 
~C/C++Compiler, Assembler, 
Linker, VDK, VCSE, with 
Emulation and Simulation 


| VDSP-BLKFN-PC-FULL 


Part Number Price 
$0.00 
VDSP-TS-PC-TEST 
VDSP-21XX-PC-TEST 
VDSP-BLKFN-PC-TEST | 
VDSP-SHARC-PC-FULL $3500.00 


VDSP-TS-PC-FULL 
VDSP-21XX-PC-FULL 


Support | 


VisualDSP++ Floating License \WDSP-SHARC-PCFLOAT 
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$4250.00 
VDSP-TS-PCFLOAT 


VDSP-21XX-PCFLOAT 
VDSP-BLKFN-PCFLOAT 
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High Performance PCI-Based Emulator 


@ JTAG clock at up to 50 MHz (vs. old 10 MHz design) 

@ 6ft/12in narrow cable and sleek credit card sized box 
 Programmability via VisualDSP++ allows for in-field updates 
@ Auto detection of DSP I/O voltage (5, 3.3, 2.5, and 1.8 V) 


@ Windows 9x, Windows 2000 and 
Windows NT, ME, XP 


¢ For Analog Devices JTAG DSPs 


¢ Download speeds up to 2.2 MB/s 
@ Part # ADDS-HPPCI-ICE 
Price: $4000.00 
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Apex-ICE USB Emulator 


@ Universal Serial Bus (USB)-based emulator for Analog Devices 
JTAG DSPs 


¢ First portable solution for Analog Devices JTAG DSPs 
@ Small hand-held unit 


@ Small diameter cable, 5 
meters in length, for hard 
to reach targets 


Powered externally 

For Analog Devices JTAG DSPs 

@ Windows 98, Windows 2000, ME, XP 
 VisualDSP++ Support 


Part # ADDS-APEX-ICE 
Price: $4000.00 
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ADSP-21535 EZ-KIT Lite™ 


@ Hardware Features 


Single ADSP-21535 Digital Signal Processor 
16 MB SDRAM 

8 kB x 16 of SRAM memory 

256 kB x 16 of dual FLASH memory 

AD1885 48 kHz AC’97 SoundMax® codec 
ADP3088 Analog Devices switching regulator for core power management 
USB version 1.1 compliant interface 

JTAG ICE 14 Pin Header 

Evaluation suite of VisualDSP++ 

CE Compliant PCB and External Power Supply 
Desktop standalone operation 


¢ Software Features 


Support for Win2000 and WinNT 
Evaluation suite of VisualDSP++: compiler, assembler, linker, prom splitter 


(loader), VisualDSP++ debugger interface. VisualDSP++ limited to use with 
EZ-KIT Lite hardware. 


e Part# ADDS-21535-EZLITE 
Price: $295.00 
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ADSP-TS101S EZ-KIT Lite™ 


Hardware 
e Dual ADSP-TS101 Digital Signal Processors 
e EZ USB for high speed data transfers with host 


e 32 MB Synchronous Dynamic RAM (SDRAM) DIMM expandable 
to 128 MB 


e Combination FLASH/programmable logic 
e USB version 1.1 compliant interface 
e JIAG ICE 14-Pin Header 
e Evaluation suite of VisualDSP++ 
e Desktop standalone operation 
@ Software Features 
e Windows® 98/2000/ME/XP 


e Evaluation suite of VisualDSP++: compiler, assembler, linker, 
prom splitter (loader), VisualDSP++ debugger interface. 
VisualDSP++ limited to use with EZ-KIT Lite hardware 

 Part# ADDS-TS101S-EZLITE 
Price: $995.00 
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ADSP-21160 EZ-KIT Lite™ 


Hardware 

e ADSP-21160M DSP 

e AD1881A SoundMAX Audio Codec 

e EZ USB Debug Interface with Host PC 

e 128 kB x 64-Bits SBSRAM 

e 512 kB x 8-Bit Flash Memory 

e JTAG ICE 14 pin header 

e 2 Link Port connectors 

e Evaluation suite of VisualDSP++ 

e Desktop standalone operation 
Software Features 

_e Windows® 98/2000/ME/XP 


e Evaluation suite of VisualDSP++: compiler, assembler, linker, 
prom splitter (loader), VisualDSP++ debugger interface. 
VisualDSP++ limited to use with EZ-KIT Lite hardware 


 Part# ADDS-21160-EZLITE 
Price: $595.00 
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ADSP-21161N EZ-KIT Lite™ 
Hardware Features 

e ADSP-21161N SHARC DSP 

e 48 Mbits of SDRAM 

e AD1836 96 kHz Audio Codec 

e AD1852 96 kHz Auxiliary DAC 

e 4 Mbits of Flash memory 

e USB version 1.1 Compliant Interface 
ee 14-Pin Emulator Connector for JTAG Interface 
Software Features 

e Support for Win98 or Win2000 


e Evaluation suite of VisualDSP++ : compiler, assembler, linker, 
prom splitter (loader), VisualDSP++ debugger interface. 
VisualDSP++ limited to use with EZ-KIT Lite hardware. 

 Part# ADDS-21161N-EZLITE 
@ Available Now for $495 
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ADSP-21992 EZ-KIT Lite™ 


Hardware Features 
ADSP-21992 DSP 
64 kB x 16-bit Static RAM 
4 Mbits of Flash Memory 
Analog input Circuitry 
8-Channel 12-Bit DAC (AD5328) on SPI™ Interface 
Encoder Interface Circuitry 
UART interface (RS-232) 
CAN interface circuitry 
USB version 1.1 Compliant Interface 
e 14-Pin Emulator Connector for JTAG Interface 
Software Features 
e Support for Win9x, Win2000 and WinNT 
e Evaluation suite of VisualDSP++ : compiler, assembler, linker, prom 


splitter (loader), VisualDSP++ debugger interface. VisualDSP++ limited 
to use with EZ-KIT Lite hardware 


@ Part# ADDS-21992-EZLITE 
@ Available now for $495 
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The DSP Collaborative™ 
Analog Devices Third Party Network 


@ What is the DSP Collaborative? 


e Worldwide network of independent companies and service 
consultants that provide hardware products, software products, 
algorithms, development tools, commercial off-the-shelf (COTS) 
products and design expertise to customers. 

e Nearly 200 third party vendors offerings more than 700 products to 
make the DSP design challenge faster, easier and more successful. 

e Goal of the DSP Collaborative: To shorten customer time-to- 
market and to make the DSP design challenge faster, easier and 
more successful. 

e To learn more about the DSP Collaborative, or to apply for 
membership, go to: http:/www.analog.com/dsp/3rdparty 
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The DSP Collaborative 
Products and Services and Markets 


Products and Services provided by DSP Collaborative 


partners 
e Algorithms » Emulators 
e Consulting Services ze Graphical Software Programs 
xe = Real-time operating systems 
° TS Hardware boards =» Reference designs 


e Debuggers 
Markets served by DSP Collaborative partners 


e Audio , 
a = Speech Processing 

e Communications « Telematics 

e Digital Imaging = Telephony 

e Digital Surveillance " Video Imaging 

e Medical Imaging " Voice over IP 


= Voice/ P i 
e Multimedia over IP oice/Sound Processing 


e Optical Networking 
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Analog Devices Australia (ADA) 


DSP Software Algorithms 
New Products Guide 


Unit 3, 97 Lewis Road, Wantirna, Victoria, 3152, Australia 
Tel: +61 3 9800 2000 Fax: +61 3 9800 2111 


Email: ada.info@analog.com Web: www.analog.com/ada 


DSP Software Development 


S 


® 
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Based in Melbourne, Australia, ADA is one of ADI’s global 
research and development centres specialising in the 
implementation of Digital Signal Processing (DSP) 
embedded software solutions for multimedia and 
telecommunications applications. 
ADA Activities 

e Software Development 

e Systems Engineering 

e Applications Engineering 

e Sales and Marketing 


e Customer Support 
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ADA DSP Software Algorithms 


DSP Software Solutions for ADSP-21xx, ADSP-BF53x (Blackfin) 
and TigerSHARC 


e Speech Compression 
e Voice and Audio Coders 
e Echo Cancellation 


e Internet Telephony 
(VoIP and VoN) 


e 3G Wireless 

e Image Processing 
e Fax and Data Modems 
e Error Correction 
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ADA DSP Software Code Modules 


Speech Coders (Speech @ Echo Cancellation 
Compression) e G.168 — 2000 
e G.723.1/A (5.3/6.3 kbit/s) e (Line Echo Cancellation: 
e G.729/A/B/AB (8 kbit/s) 4 - 64 msec, sparse 128 msec) 
e G.728 (16 kbit/s) e G.165 (Line Echo Cancellation) 


e G.722 (64/56/48 kbit/s) e AEC - variable span 
e G.711/ 11 (64/56/48 kbit/s) e (Acoustic Echo Cancellation) 
e G.726 / G.727 
(40/32/24/16 kbit/s) 
e Auxiliary: 
¢ VAD (Voice Activity Detector) 


¢ CNG (Comfort Noise 
Generator) 
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ADA DSP Software Code Modules 


Telephony 


11-102 


VoIP and VoN 

Jitter Buffer 

RTP/RTCP 

Voice Activity Detection (VAD) 


Comfort Noise Generation 
(CNG) 


DTMF encoder/decoder 
Tone Detection/Generation 
Ring Detection 

Caller ID 

Call Progress 

E&M Signaling 
Voice/Fax/Data Relay 


Forward Error Correction 
(FEC) 


Fax and Data Modempumps 


V.33 (14,400 bps) 
V.32bis (14,400 bps) 
V.17 (14,400 bps) 
V.32 (9,600 bps) 
V.29 (9,600 bps) 
V.2/ter (4,800 bps) 
V.22bis (2,400 bps) 
V.22 (1,200 bps) 
V.23 (1,200 / 75 bps) 
Bell212A (1,200 bps) 
Bell103 (300 bps) 
V.21 (300 bps) 
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ADA Software Features 


@ Compliant to International Standards (ITU, etc.) 

Extensively Tested 

¢ Used By Numerous Companies Worldwide (Proven Interoperability) 
Efficient Implementations (Optimized MIPS and Memory) 

@ Multichannel (Multiple Instance) Capable (High Channel Density) 

¢ Common API (Memory Mapped Interface) 

Detailed Developer’s Guides 

Excellent Technical Support By Engineers 

Supplied As Integrated Solutions Or Individual Modules 


¢ On-Going Tevelopment (New DSPs [ADSP-219x, Blackfin, 
TigerSHARC] and Tools [Visual DSP++ Ver 3.0] ) 
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MIPS and Memory Summary 


Vocoders PM 


(words) 


DM 
(words) 


11679 
11679 
11679 
11679 


PM+ 
(words) 


DM+ 
(words) 


Description Peak 


oe. MIPS 


G.729AB | 8 kbit/s (low MIPS + 
VADICNG) 


Average 
MIPS 


17.6 


ss 
~J 


17.6 
8844 


7932 4677 


G.728 27 7947 2272 1743 
G.727 N/A N/A N/A 
G.722 N/A 217 N/A N/A 


G.711 


64 kbit/s 


Based on ADSP-218x PM = Program Memory (24-bit), DM=Data Memory (16-bit), PM+/DM+ = Memory per extra channel 
(Contact ADA for ADSP-219x or Blackfin figures) 
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MIPS and Memory Summary 


Echo Cancellation Description Peak MIPS Average PM DM PM+  ~DM+ 


- 7 MIPS (words) (words) (words) (words) 
G.165/G.168 354/412 
G.165/G.168 354/412 


1100/1211 354/412 
G.165/G.168 32 msec, ECD Off 7.1/8.57 1100/1211 354/412 


AEC Acoustic Echo 7.2 
128 msec span Canceller 


AEC Acoustic Echo 44.2 
256 msec span Canceller 


AEC Acoustic Echo N/A 3059 
384 msec span Canceller 


AEC Acoustic Echo N/A N/A N/A 
64 msec span Canceller 


Telephony | | : 


PM = Program Memory (24-bit), DM=Data Memory (16-bit), PM+/DM+ = Memory per extra channel 


Based on ADSP-218x 
(Contact ADA for ADSP-219x or Blackfin figures) 
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ADI DSP Channel Capacity Examples 


2188 2191 MOD980_ “Blackfin 21535 


80 MHz 160 MHz 640 MHz 300 MHz 
5B) (48kB/56kB) (32kB/32kB) (8x 2188) (154 kB) 


*Preliminary figures only — contact ADA for the latest info 
(VON modules include Echo Cancellation G.168, RTP/Jitter Buffer, DIMF, User OS & speech coder G.7xx indicated above) 
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ADA Code Module Applications Include: 


Wireless, Mobile, 3G Basestations 


¢ Digital Imaging (Digital Still Cameras, Video Camcorders, Digital 
Appliances, etc.) 


@ Server and Client Products (Gateways, CO, CPE, IAD, SOHO, etc.) 
VON (VoIP, VoDSL, VoATM, VoCable, etc.) 

@ FON (FoIP, etc.) 

@ H.32x (H.324, H.323, H.320, etc.) 

¢ Internet Telephony 

¢ Audioconferencing, Videophones, Feature-Phones 
¢ Digital Voice Storage 

@ Pair Gain, DOME 

@ RAS, DSVD 

¢ ISDN, ATM, Frame Relay 

¢ Satellite, Microwave, Rural Radio Networks 
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ADA Software - Licensing Benefits 


Benefits Of Licensing ADA's Software Compared 
to In-House Development 


e Improved Time to Market 

e Experienced Support 

e Reduced Risk 

e Controlled Cost 

e Ability to Allocate Resources to Other Projects 


e Access to Latest (Optimized) Software and Tools 
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ADA Software Design-in Cycle 


@ Preliminary Information 
e Web site, email, phone, fax 


e Product summary sheets, specification sheets, technical 
support 


@ Demonstration Software 
e Executable file for EZ-Kit Development boards 
e Application Note 
¢ Evaluation Software 
e Time-Out Library file (re-settable) 
e Developer’s Guide (comprehensive) 
e Source host file (example) 
e Common API (simplifies code integration) 
e Architecture file (Ver 6.1) (Ver 2.0, VDSP++) 


e Plus all other files and documentation required for linking our 


software into customer application 
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ADA Software Design-in Cycle 


Production Object Code 
e Evaluation Software With Time-Out Removed 
e One-Time NRE 
e Unlimited Channels for Product Application 
Production Source Code 
e Algorithm Source Code Plus Object Code Package 
e One-Time NRE 
e Unlimited Channels For Product Application 
Licensing Agreements 
e NDA / MOU for Demonstration and Evaluation 
e SLA for Production Code (Object or Source) 
e Maintenance Program Available 
e Flexible Pricing and Licensing Arrangements 
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SUOI}NIOS dSG 


Broadband Audio/Video Communications 
Chipset 


@ Full Duplex Audio and Video Communications over Broadband 
Networks 


@ Full color, full motion video at up to 30 frames/second in CIF, with 
4CIF resolution for still images 


@ Ethernet Port enables operation with cable, xDSL, LAN, 3 G and 
fiber with future support for IEEE 802.11b wireless networks 


@ Includes Blackfin DSP core with Micro Signal Architecture which 
includes an enhanced instruction set to support multimedia audio 
and video functionality 


¢ ADSST-VC-7000 chipset includes Blackfin DSP core, dedicated 
video I/O controller, video and audio codecs 


@ ADSST-VC-7000-RDK development board includes evaluation 
board, documentation, and schematics, is priced at US $1,100, and 
is available after a license agreement has been completed. 
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Melody DAP Audio Processor 


@ Enabling High-Quality Sound, Rich Features & Excellent 
Audio Solution for the Portable Audio Players 
e Supports Multi-audio formats, such as 
¢ MP3 Encoder/Decoder (bit-rate: 32 kbps — 192 kbps), 
¢ AAC decoder/ WMA decoder/ G.723.1 Speech Codec 
¢ SRS WOW/ 5-Band User’s defined graphic EQ 
¢ildeal Candidate for Use in Co-processing Systems 
e Example, hardware and software interface between Melody DAP 
processor’s Internal DMA (IDMA) port and a micro-controller 
@ ADSST-MPEG-xxx Chipset : DSP + Object Code 
e 10k pricing: US$12.00 
e Reference design board for the portable audio players based 
upon Melody DAP is available at $350. 
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Melody Multichannel Audio Processors 


The Melody family of Audio Processors includes the highest 
performance multichannel audio processor, the ‘Melody SHARC 
Ultra’. 


« For use in home theater systems and high end car audio. 
@ Melody suite of algorithms offer decoders for leading formats 
including: 
e PCM (up to 192 kHz), MLP 
e Dolby Digital, Dolby Digital EX, Dolby Pro Logic Il 


e DTS ES (ES-Matrix/Discrete 6.1), DTS-96/24, DTS Neo:6 (upto 
192 kHz) 


e MPEG2 AAC(LC, MP), Multi-channel MPEG1 Layers 1/2/3(MP3), 
MPEG2 Layers 1/2 
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Melody Multichannel Audio Processors 


@ Available with a mix of post-processors and virtualizers 


e Dolby Virtual Speaker Technology, Dolby Headphone 
(up to 48 kHz) 


e SRS Circle Surround Il, 3D, Focus, TruBass, WOW, SRS 
TruSurround (up to 48 kHz) 


e Bass Management and Delay (7.1 channels up to 192 kHz) 
e HDCD, THX Ultra2, THX Surround EX 
e WaveSurround 5.1 to Headphone/Loudspeaker (up to 96 kHz) 
and Stereo 
Encodes DDCE and MPEG2 Layers 1/2 


@ Also available is the ‘Melody 32’ for high volume multichannel 
audio processing applications 
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MicroConverter® Summary 


High Performance Analog I/O 
Non-Volatile Flash EEPROM Memory 


Industry Standard Microcontroller 


MicroConverter® 
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Introducing the ADuC8&34 


(1) Dual 24-/16-Bit =-A ADC and Single 12-Bit DAC 


+ 


2) 62 kByte Program and 4 kByte Data Flash EEPROM 


+ 


(3) Industry Standard 8052 


ADuC834 
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ADuC834 MicroConverter®, Dual 16-/24-Bit 
ADCs with Embedded 62 kB FLASH MCU 
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ADuC834 MicroConverter®, Dual 16-/24-Bit 
ADCs with Embedded 62 kB FLASH MCU 


« High Resolution Sigma-Delta ADCs 


- Two Independent ADCs (16- and 24-Bit Resolution) 
: 24-Bit No Missing Codes, Primary ADC 
- 13-Bit p-p Resolution @ 20 Hz, 20 mV Range 
- 16-Bit p-p Resolution @ 20 Hz, 2.56 V Range 
Memory 
- 62 kB On-Chip Flash/EE Program Memory 
: 4kB On-Chip Flash/EE Data Memory 
:- Flash/EE, 100-Year Retention, 100k Cycles Endurance 
- 2304 Bytes On-Chip Data RAMA 
« 8051-Based Core 


- 8051-Compatible Instruction Set (12.58 MHz Max) 

- 32 kHz External Crystal, On-Chip Programmable PLL 
- 11 Interrupt Sources, Two Priority Levels 

- Dual Data Pointer 

- Extended 11-Bit Stack Pointer 
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ADuC834 MicroConverter®, Dual 16-/24-Bit 
ADCs with Embedded 62 kB FLASH MCU 


@ On-Chip Peripherals 

- 12-Bit Voltage Output DAC 

- Dual 16-Bit 2-A DACs/PWMs 

- On-Chip Temperature Sensor 

- Dual Excitation Current Sources 

- Time Interval Counter (TIC) 

: Flexible Serial I/O 

- Watchdog Timer (WDT), Power Supply Monitor (PSM) 
Power 

: Specified for 3 V and 5 V Operation 

- Normal: 3 mA @ 3 V (Core CLK = 1.5 MHz) 

- Power-Down: 20 uA Max with Wake-Up CCT Running 
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ADuC834 MicroConverter®, Dual 16-/24-Bit 
ADCs with Embedded 62 KB FLASH MCU 


100% Identical to ADuC824 (Hardware and Software), Except... 
@ 62 kB of Flash/EE Code Space (Versus 8 kB) 

@ 4 kB of Flash/EE Data Space (Versus 640 Bytes) 

@ 2 kB of Additional On-Chip RAM (Plus Normal 256 Bytes) 

@ Flexible Dual PWM 


@ Flexible High Speed UART Baud Rate Generator 
(Up to 230 kBaud) 


@ ‘“U-Load Mode” — Allows User-Implemented Remote 
Download (Among Other Things) 
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Introducing the ADuC8&36 


(1) Dual 16-Bit 5-A ADC and Single 12-Bit DAC | 


+ 
2) 62 kByte Program and 4 kByte Data Flash EEPROM 
+ 
(3) Industry Standard 8052 


ADuC836 
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ADuC836 MicroConverter®, Dual 16-Bit 
ADCs with Embedded 62 kB FLASH MCU 


1 “Big Memory” 
Upgrade to 
ADuC816 


AIN1 
AIN2 


control 


| & 
calibration 
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ADuC836 MicroConverter®, Dual 16-Bit 

ADCs with Embedded 62 kB FLASH MCU 
100% Identical to ADuC816 (Hardware and Software), Except... 
@ 62 kB of Flash/EE Code Space (Versus 8 kB) 
@ 4 kB of Flash/EE Data Space (Versus 640 Bytes) 
@ 2 kB of Additional On-Chip RAM (Plus Normal 256 Bytes) 
Flexible Dual PWM 


@ Flexible High Speed UART Baud Rate Generator 
(Up to 230 kBaud) 


@ “U-Load Mode” — Allows User-Implemented Remote 
Download (Among Other Things) 


100% Identical to ADuC834 (Hardware and Software), Except... 
@ Primary ADC is 16 Bits Rather Than 24 Bits 
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Introducing the ADuC8&31/ADuC8&32 


(1) 12-Bit, 8-Channel ADC and Dual 12-Bit DAC 


+ 


(2) 62 kByte Program and 4 kByte Data Flash EEPROM 


4 


(3) Industry Standard 8052 


ADuC831 / ADuUC832 
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ADuC831 MicroConverter®, 8-Channel 1 
ADC with Embedded 62 kB FLASH MCU 
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ADuC832 MicroConverter®, 8-Channel 1 
ADC with Embedded 62 kB FLASH MCU 
ev Titre: 


4 “Big Memory” SS - Betebae ater 
Upgrade to glee gies} se eHeelslsheleiHebeeselals 


hardware 


ADuC812 
(plus PLL) 


C3) DACO 


ADC 
control 


| & 

| calibration 
| DAC1 
4K x8 


pS PWMO 
PWM1 
data 


Flash/EE | (22) TO 
“62K x 8 , (23) T1 


program 


Fiash/EE 


[ downloader | : 
|debugger J | Ee 


(-3 mv/PC) 


Vrer (8 ) ! 7 BUF 


emulator 


Fo 


SDATA/ MOSI (27) 


7 
19) 


o le 


RESET (45) 
RxD (16) 
TxD (17) 

XTAL1 (32) 

XTAL2 G3) 


SCLOCK (26) 


ANALOG 
12-13 DEVICES 


ADuC831/32 MicroConverter®, 8-Channel 12-Bit 
ADC with Embedded 62 kB FLASH MCU 


High-Resolution Multichannel SAR ADC 


- 8-Channel/12-Bit SAR ADC 
- True 12-Bit Performance (INL/DNL) 
- Self-Calibrating 
¢ Memory 
: 62 kBytes On-Chip Flash/EE Program Memory 
- 4kBytes On-Chip Flash/EE Data Memory 
: Flash/EE, 100-Year Retention, 100k Cycles Endurance 
- 2304 Bytes On-Chip Data RAM 
@ 8051-Based Core 
- 8051-Compatible Instruction Set 
: only). External Crystal, On-Chip Programmable PLL (ADuC832 
only 
- 11 Interrupt Sources, Two Priority Levels 
- Dual Data Pointer 
- Extended 11-Bit Stack Pointer 
PRELIMINARY DATA ANALOG 
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ADuC831/32 MicroConverter®, 8-Channel 12-Bit 
ADC with Embedded 62 kB FLASH MCU 


@ On-Chip Peripherals 


- Dual 12-Bit Voltage Output DACs 

- Dual 16-Bit 2-A DACs/PWMs 

:- On-Chip Temperature Monitor 

- Dual Excitation Current Sources 

- Time Interval Counter (TIC) (ADuC832 only) 

- Flexible Serial I/O 

: Watchdog Timer (WDT), Power Supply Monitor (PSM) 


Power 


12-15 


- Specified for 3 V and 5 V Operation 
- Normal: 3 mA @ 3 V (Core CLK = 2 MHz) 


- Power-Down: 20 pA Max with Wake-Up CCT Running 
(ADuC832 Only) 
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ADuC831/32 MicroConverter®, 8-Channel 12-Bit 
ADC with Embedded 62 kB FLASH MCU 


100% Identical to ADuC812 (Hardware and Software) Except... 
¢ 62 kB of Flash/EE Code Space (Versus 8 kB) 

¢ 4kB of Flash/EE Data Space (Versus 640 Bytes) 

¢ 2 kB of Additional On-Chip RAM (Plus Normal 256 Bytes) 

@ Flexible Dual PWM 


@ Flexible High Speed UART Baud Rate Generator 
(Up to 230 kBaud) 


¢ “U-Load Mode’”—Allows User-lmplemented Remote Download 
(Among Other Things) 


¢ Some Minor Register Differences 
(i.e., Can Not Claim 100% Software Backward Compatibility) 


@ PLL and Time-Interval-Counter (ADuC832 Only) 


PRELIMINARY DATA ANALOG 


12-16 DEVICES 


i 


, SY ADuC812 
52PQFP/8x8CSP 
8-CH 12-B ADC 
Dual 12-B DACs 

8 kByte Flash/EE 


yet 


@ nvucs24 
52PQFP/8x8CSP 
dual 24/16-Bit 
x-A ADC 
8 kByte Flash/EE 
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= 


ADuC814 
28TSSOP 
6-CH 12-B ADC 
Dual 12-B DACs 
8 kByte Flash/EE 


52. 


ADuC816 
52PQFP/8x8CSP 
dual 16-Bit 
x-A ADC 
8 kByte Flash/EE 


63) 


ADuC831/832 
52PQFP/8x8CSP 
(same as ADuC812 + 
&—A DACs/PWMs) 
62 kByte Flash/EE 


3. 


ADuC834/836 
52PQFP/8x8CSP 
dual 24/16-Bit (834) 
dual 16-Bit (836) 
>-A ADC 
62 kByte Flash/EE 


MicroConverter® -— Fast Core Upgrades 


TIME 


‘ADuC841/842 | 


52PQFP/8x8CSP 
(same as ADuC831/2) | 
Single cycle/ 
_ 25 MHz core 


ADuC844/846 | 


52PQFP/8x8CSP 

Single cycle core ,; 

upg! rade to ‘834/6/ 
62 — sl 
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New Single-Cycle Core Versions 
SAR: ADuC841/842 — X-A: ADuC844/846/845 


Oscillator 


12-Clock 8052 


¢ ADuC842 -16 MIPS Peak @ 5 V, 8 MIPS Peak @ 3 V 

¢ ADuC841 -—16 MIPS Peak @ 5 V, 8 MIPS Peak @ 3 V 

¢ ADuC844/6 — 12 MIPS Peak @ 5 V, 6 MIPS Peak @ 3 V 
Versus 

¢ (ADuC832 -—1.3 MIPS Peak @ 16 MHz Clock) 
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Introducing the ADuC841/ADuC842 


(1) 12-Bit, 8-Channel ADC and Dual 12-Bit DAC 


+ 


(2) 62 kByte Program and 4 kByte Data Flash EEPROM 


+ 


(3) Industry Standard 8052 


ADuC841 / ADuC842 
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ADuC841 MicroConverter® 
with Embedded High Spee 
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ADuC842 MicroConverter®, 8- 
gh Speed 6 
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ADuC841/42 MicroConverter®, 8-Ch. 12-Bit ADC 
with Embedded High Speed 62 kB FLASH MCU 


« Pin-Compatible Upgrade to ADuC812/31 
« Increased Performance 
e Single-Cycle 16 MIPS 8052 Core 
e High Speed 400 kSPS 12-Bit ADC 
¢ Increased Memory 
e 62 kBytes On-Chip Flash/EE Program Memory 
e 4 kBytes On-Chip Flash/EE Data Memory 
@ In Circuit Reprogrammable 
e Flash/EE, 100 Year Retention, 100 kCycles Endurance 
e 2304 Bytes On-Chip Data RAM 
Smaller Package 
e Available in 8 mm x 8 mm Chip Scale Package 


e Also Available in 52-Lead PQFP — Pin-Compatible with 
ADuC812/31 
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ADuC841/42 MicroConverter®, 8-Ch. 12-Bit ADC 
with Embedded High Speed 62 kB FLASH MCU 


¢ ANALOG I/O 
e 8-Channel, 400 kSPS High Accuracy, 12-Bit ADC 
¢ On-Chip, 20 ppm/° C Voltage Reference 
@ DMA Controller, High-Speed ADC-to-RAM Capture 
Two 12-Bit Voltage Output DACs 
¢ Dual Output PWM-DACs 
@ On-Chip Temperature Monitor Function 
@ 8051 Based Core 
e 8051-Compatible Instruction Set 
¢ 16 MHz Max (ADuC841) 
¢ 16.7 MHz Max (ADCU842) 
e 32 kHz Ext Crystal,On-Chip Programmable-PLL (ADuC842) 
High Performance Single Cycle Core 
e 12 Interrupt Sources, Two Priority Levels 
e Dual Data Pointers, Extended 11-bit Stack Pointer 
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ADuC841/42 MicroConverter®, 8-Ch. 12-Bit ADC 
with Embedded High Speed 62 kB FLASH MCU 


@ On-Chip Peripherals 
e Time Interval Counter (TIC) 
e UART, I?C® and SPI™ Serial I/O 
e Watchdog Timer (WDT), 
e Power Supply Monitor (PSM) 
Power 
e Specified for 3 V and 5 V Operation 
e Normal: 25 mA @ 5 V (Core CLK = 16 MHz) (ADuC841) 
e Normal: 6 mA @ 5 V (Core CLK = 2.098 MHz) (ADuC842) 
e Power-Down: 15 WA @ 3 V 
Development Tools 


e Low Cost, Comprehensive Development System Incorporating 
Non-Intrusive Single Pin Emulation IDE Based, Assembly and C 
Source Debug 
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ADuC841/842 versus ADuC831/832 


@ADuC841/842 Differences Versus the ADuC831/832 
@ Faster Core (16 MIPS @ 3 V and 25 MIPS @ 5 V) 
@ Upgraded I7C® Interface... 
@ 400 kHz 
Separate Pins to the SPI™ 
Dual Addressing 


Faster A/D Converter (400 kSPS) 
Better Reference ppm (20 ppm) 
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Introducing the ADuC844/ADuC846/ADuC845 


(1) Two Independent 24-/16-Bit 2-A ADCs with Chop Mode 
and Flexible Multiplexing 
(Extra Channels and Options on ADuC845) 


+ 


2) 62 kByte Program and 4 kByte Data Flash EEPROM 


be . 


(3) Single Cycle 8052 


ADuC844 / ADuC846 / ADuC 845 
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ADuC844 MicroConverter®, Dual 24/16bit >-A 
ADCs with Embedded 62 kB FLASH 


Daas SINGLE CYCLE MCU 
“Single Cycle 


Upgrade to 
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ADuC844 MicroConverter®, Dual 24-/16-Bit x-A 
ADCs with Embedded 62 kB FLASH 
SINGLE-CYCLE MCU 
Two Independent 24-/16-Bit 2-A ADCs with Chop Mode 
e Primary 24-Bit Channel Buffered Differential with PGA 
e Auxiliary 16-Bit Channel Unbuffered Single-Ended, no PGA 
e Flexible Multiplexing Scheme 
Transducer Burn-Out and Excitation Current Sources 
@ Single 12-Bit, 8 us, Voltage Output DAC 
e Guaranteed 12-Bit Monotonicity 
e Rail-to-Rail Output Swing 
@On-Chip 2.5 V Precision Bandgap Reference 
@On-Chip PTAT Temperature Sensor 


Simple ADC and DAC Control Through Software or 
Hardware 
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ADuC844 MicroConverter®, Dual 24-/16-Bit =-A 
ADCs with Embedded 62 kB FLASH SINGLE- 
CYCLE MCU 


RETAIN DATA WITHOUT POWER! 
62 kBytes Nonvolatile Program Memory 
e Stores Program and Fixed Lookup Tables 


e In-Circuit Serial Programmable or External Parallel 
Programmable 


4 kBytes Nonvolatile Data Memory 
e User “Scratch Pad” for Storing Data During Program Execution 
e Simple Read/Write Access Through SFR Space 

Fully Specified Endurance 
e 10 Years and 10,000 Cycles 

Programming Voltage (V,p) Generated On-Chip 
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ADuC844 MicroConverter®, Dual 24-/16-Bit >-A 
ADCs with Embedded 62 kB FLASH 
SINGLE-CYCLE MCU 


Industry Standard 8052 Core... 
e Single-Cycle 8052 Core, Up to 12.58 MHz Clock 
e 32 Digital I/O Pins 
e Three 16-Bit Counter/Timers 
e UART Serial Port 


Plus Some Useful Extras 
e SPI™ or I2C® Compatible Serial Interface 
e WatchDog Timer and Power Supply Monitor 
e Extended On-Chip RAM 2 kBytes 


e Time Interval Counter (TIC) allowing long (1 ms to 255 hrs) 
timeouts 


e Interrupts (from TIC, Serial Port, or External Pin) 
Will Wake the ADuC824 from Power-Down Mode. 


e Dual Data-Pointer, Extended Stack-Pointer, etc. 
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ADuC846 MicroConverter®, Dual 16-Bit >-A 
ADCs with Embedded 62 kB FLASH SINGLE 
CYCLE MCU 
“Single Cycle” 


Upgrade to avo ADuC846 a 
ww 


ADuC836 


D =) 
CURRENT fm (GQJIEXC1 
AIN1 aan SOURCE A IEXC2 
AIN2 & PRIMARY — 
16-BIT XA ADC 12-BIT | 
AINS 27 oS nin 


DUAL 
AIN4 oe | 16-BIT e 
AINE oy | BIT XA ADC ZA DAG vol 4 ee 


COPWwWM1 


REFIN- EXTERNAL 
L VREF 
Beret DETECT 


INTERNAL 
BANDGAP | 


| 
RESET ©) | 62 KBYTES FLASH/EE PROGRAM MEMORY 
& 4 | 4 KBYTES FLASH/EE DATA MEMORY 
DVDD © 


| 
| s 
2304 BYTES USER RAM i 
DGND (©) PLL & PROG Lskus mare nn x 16 eee eee TIMERS ences we SUPPLY MON] | 
CLOCK Div| > BAG RATE TIMER ences we TIMER || | 
: 
WAKEUP! 4 x PARALLEL | 
RTC TIMER PORTS 
~—1 


UART, SPI & 12C 


SERIAL 1/0 


‘ecenessenenssses «escecocceansescat —««eoneseencasencer ©«««saeocoseneceanesn ©«eaugcanosnseaen ©» oueseseasenscnon: © ««teveneoasneonscec © stancgonocconocsn ©«encecsatonenonen ©««eensasencesceces: =» oneatomonsaon ««weseoneaseaooten «_sactosoasanoanon 


XTAL1 XTAL2 
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ADuC846 Details 


100% Functionally Identical (Hardware and Software) to 
ADuC844 Except... 


«Primary ADC is Limited to 16 Bits Rather Than 24 Bits 


Note: You Can Drop the ADuC844 
Into Any ADuC846 Design 


Without Changing Anything 
(Hardware or Software). 
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ADuC845 MicroConverter®, Dual 24-Bit =-A ADCs 
with Extra Ain Options and Embedded 
662 kB FLASH SINGLE-CYCLE MCU. 


‘More Analo 
channels & 
options” 
Upgrade to 
ADuC844 


62 KBYTES FLASH/EE PROGRAM MEMORY 
4 KBYTES FLASH/EE DATA MEMORY 
2304 BYTES USER RAM 


PL. PROS 
CLOCK DIV 


WAKEUP/ 
RTC TIMER 


XTAL1 XTAL2 
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ADuC845 Details 


Core Functionally Identical to ADuC844 Except for the 
Following Changes to the Analog (ADC) Input Front-End........ 


Increased Channel Count 

e 10 Single-Ended Inputs or Five Differential Inputs 
Increased ADC Throughput 

e Programmable ADC Throughput Rates Increased to > 1 kHz 
@ More Configuration Options 

e Input Buffer Can Be Turned On Or Off 

e Chopping Mode Can Be Turned On Or Off 


e Two Analog Input Pins Can Be Used As a Second External 
Differential Reference Input Pair 
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Relative Positioning within the the SAR ADC 
MicroConverter Family 


Ref 
CLKs per — ne 
—_ : ti d (on- Special Features 
instruction Speed chip} 
eae First 
ADuC812 8 kB 200 kB | 100 ppm $8.30 PQFP 
56-CSP microConverter 
ADuC814 8 k 
92- “Big-Memory” 
ADuC831 * : PQFP Upgrade 
56-CSP to ADuC812 


52- 
Same As ADuC831 
ADuC832 * PQFP | 
powcr 56-CSP But With PLL Clock 
Various 92- each 
ADuC841* | 62 kB to Pare | go anaceaa with 
8 kB 56-CSP upgraded I?C® 
Various 92- ir Se 
ADuC842* | 62 kB to POFP | 5. Apucsaz-with 
8 kB 56-CSP | “upgraded I?C® 
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MicroConverter® S 


Dual Single all 
ADuC816 ; clock 
16-Bit 12-Bit 8052 


; ; 12- 
24-bit Single 
ADuC824 ; ; clock 
+ 16-Bit 12-Bit 8052 
; 12- 
ADuC834 Sngl12-Bit | cock 


+Dual PWM 


Sngl 12-Bit 


ADUCESS +Dual PWM 


ADuC844 Sngl 12-Bit 


+Dual PWM 


+ 16-Bit 


ADuC846 Sngl 12-Bit 


+Dual PWM 


ADuC845 Sngl 12-Bit 


+Dual PWM 


+ 16-Bit 
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gma-Delta Product Family 


Part # ADC DAC MCU Flash/EE | Flashié Special Features 
—< a. — Code E Data 


640 256 52-PQFP 

8 kB Byte 5G-CSP Buffered PGA Input 

= 640 256 | 52-ParP | Tim Ora 
Byte Byte 56-CSP to ADUC816 


256 “Big-Memory” 
+2 kB to ADuC824 

200 | 52-PQFP we nme 
Byte | 56-CSP ieee 
+2kB to ADuC816 
hie 52-PQFP | “Fast-Core” Upgrade 
be fs 56-CSP to ADuC834 


1-clock boa 52-PQFP | “Fast-Core” Upgrade 
8052 +2kB 56-CSP to ADuC836 
256 Multiple (10-Ch) 
1-clock Byte 52-PQFP Input and higher 
8052 eye 56-CSP | through-put Sigma- 
Delta ADC 
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MicroConverter® —- Roadmap - 
Processor Core Progression 


ADuC7xxx 
ARM/7 Core 


ADuC8xx 
1-Cycle Core 


ADuC8&xx 
12-Cycle Core 


Core Speed / Processing Power 


Time Oo 
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New Product Developments — Smaller 
Packages 


 Chip-Scale Packages (CSP) y : 
¢ All 52-PQFP MicroConverter Products Now | ie 
Available in 8 mm x 8 mm 56-CSP Packages. ae 

¢ ADuC834, ADuC836, ADuC831, ADuC832... 
- Will Release In Both 56-CSP and 52-PQFP 


| 14mm | 
SSS Se 
a = | 8mm 
UIT mm. <> 
= — —s 
e| — a E 28-TSSOP = 56-CSP 
=| = = © ~ 
= =S 4 MUN$ Ll 
JUUUUUUWUUUUL 
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New Product Developments: Temperature 
Ranges 


@ ADUCB12.......eeeeeeeeee -40° C -> +125°C 
@ ADUCB14......eeeeeeeeeee -40° C -> +125°C 
@ ADUC816.........e eee ~40° C -> +105° C 
@ ADUCB24......eeeeeee eee ~40° C -> +105° C 
@ ADUCB34.....eeeeeee eee -40° C -> +125°C 
@ ADUC836......... eee -40° C -> +125°C 
@ ADUC831..... eee eee -40° C -> +125°C 
@ ADUC832........ secre ~40° C -> +125°C 


PQFP packages: -40°C ->+105° C/125° C 
CSP packages: —-40° C -> +85° C 
TSSOP package: —40° C -> +725° C 
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ADuC8xx (Single-Cycle 8052 Core) Roadmap 


Sigma-Delta 


ADuC844/846 
1-Cycle core 
(12 MIPS) 


ADuC841/842 
1-Cycle core 
(25/16 MIPS) 


ADuC845 
(Multi-Chnli option 
of ADuC844 


ADuC843 
(‘842 with ADC 
only) 


Memory Options 
62 kB, 32 kB, 8 kB 
In 8 x 8 mm CSP56. 
PQFP, 62 kB only. 

(‘816/824/834/836 
Upgrades) 


Memory Options 


62 kB, 32 kB, 
16 kB, 8 kB 


in8 x 8 mm CSP56 
PQFP, 62 kB only 


(812/31/32 
upgrade) 


Memory Options 
62 kB, 32 kB, 8 kB 
In 8 x 8 mm CSP56. 


Memory Options 
32 kB and 8 kB 
In 8 x 8 mm CSP56 
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MicroConverter® Competition Summary 


Versus Cygnal (SAR) Versus TI/BB - MSC1210 (2-A) 
+ Better ADC Specs + Better ADC Endpoint Errors 
+ Richer Digital Feature Set + Better Analog Feature Set 
+ Much Less Expensive + More Comprehensive Tools 
+ More Comprehensive Tools = Comparable Digital Feature Set 
= Comparable Analog Feature Set = Comparable MCU Core 
— Slower MCU Core = Comparable Cost 
Versus TI - MSP430 (SAR) —- Slightly Poorer ADC Noise Specs 
+ Better ADC Specs 
+ Better Analog Feature Set KEY 
+ More Comprehensive Tools + MicroConverter is Better 
= Comparable Digital Features = Approximately Equal 
— Slower MCU Core - Competitor is Better 
— Higher Power 
— Higher Cost 
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MicroConverter® Support 


Building-Blocks of MicroConverter Support 


Third Party Tools and Services 
QuickStart™ Development Tools 


MicroConverter Web Site 
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MicroConverter® Web Site 


4¥ ADI - Data Converters: MicroConverter® Technical Library 

File Edit View Favorites Tool Help i > 
ANALOG ; be wd ss vf, | ADI Site Navigation ¥| 
> DEVICES | search 


Hame Buy i Order Samples Technical Support myAnalog 


@ Data Sheets 


| ADI Home > Ez 


@ Application Notes mere 


MicroConverter 8 Home ; ; ; 
Products MicroConverter® Technical Library 


po mM p ( C d } SuickStan Develooment Select a product category xi 


| 3rd Party Collaborative 
Contact MicroConverter® 


Data Converters | 


: oreuconces «« Documentation 
(DaaCawerers = 
[Data Converters... ° Ba! 


Product Documentation: view the 


AP} f 


page, or click the below links 


* 


@ 805x Reference Material 


MicroConverter Docurnentation Zip Package, Rev 3.5 (zip, 10,816,709 bytes) 


MicreConverter Example Code Zip Package, Rev 3.5 @ip, 509,376 bytes) 


ADI Design Resources 
; ' * Unreleased 


¢ Free Tools Downloads/Upgrades 
@ Links to 3rd Party Sites 


ie 


| i Technical Library : : 
: 8051 Reference Material On-Line 


52.com - Vault informatio: 


org- Your Embedded Sy: source Partal 


ler cor- Resources forthe Prof iEmbedded Developer™ 


Articles and Press Releases See 


8051 Reference Books 


"The 8041 Micre 


Mackenzie, 
StewartiMic 
Schultz, ' 


A interfacing" Second Edition, Prentice Hall 


ig", Prentice Hall 


er 1.0 


iis c x sisitniiacaaetemae’ 
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QuickStart™ Development Tools 
Entry Level Evaluation Kit 


@ Hardware 


- Eval Board, Power Supply, 
Serial Cable, Sample Chips 


Software 


- Assembler, Simulator, Serial 
Downloader, 
In-Circuit Assembly Source 
Debugger 


¢ Documentation and Example 
Code 


QuickStart 
Deveigy 
, System 


QuickStart™ 
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Third Party Tools and Services 


YZ \SOFTWARE ‘YOM ASKH 


Compilers 


Emulators 


3rd Party , 
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SSOIAAC 
JOTVNV 97-CL 


The World Leader in High Performance Signal Processing Solutions 


SECTION 13 


MICROPROCESSOR SUPPORT 


INTERFACE 
THERMAL MANAGEMENT 
SYSTEM MANAGEMENT 


SAUVAYSLNI 


ADIs “E” Series Of Interface Chips 


: Provides 15 kV ESD Protection 
: Protection Diodes On-Chip 
« Eliminates TransZorbs 


- Low EMI 


- Meets European “CE” Requirements 
- IEC 1000-4-2 (ESD) 
- IEC 1000-4-3 (Immunity) 
- IEC 1000-4-4 (EFT) 
- EN55022/CISPR22 (EMC) 
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European Requirements — The CE Mark 


Ce Ce CE Ce Ce CE Ce CE 


» EMC Compatibility 
- EM Emissions 
» EM Immunity 


- ESD 
- EFT 
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ESD/EFT Protection 


TRANSMITTER 
OUTPUT 


TRANSMITTER OUTPUT 
PROTECTION STRUCTURE 
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RECEIVER 
INPUT 


RECEIVER INPUT 
PROTECTION STRUCTURE 
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Green Idle™ Architecture 


The Green Idle Architecture slows the charge pump during 
periods of inactivity to reduce the power dissipation. One 
receiver is left active to trigger the regulator back to full power. 


DRIVERS |)... 


CHARGE _ GREEN IDLE y 
PUMP REGULATOR 
Vec =2.7V 
RECEIVERS | - 
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ADM3310E 15 kV ESD Protected, Serial Port 
Transceivers with Green Iidle™ 


C1 
0.1 uF 
C4 
yes C)V+ C3+( 4 C3 
0.1p.F 
Voc C2 -- )C2+ GNDC ) 
0.1,.F VOLTAGE a ia 
O r YP Vee TRIPLER/ C3- C5 
10pF 0.1.F INVERTER | 0.1uF 
~ HWABLE EN VY 
INPUT O) 1+ SDC) oon 
CMOS EIA/TIA-232 
T2 T2 
iin A WD lth, 
R2out +) oe CE R21, 
ADM3310E/ 
ADM3311E 
NOTES 


TINTERNAL 400 kQ PULL-UP RESISTOR ON EACH CMOS INPUT. 
2INTERNAL 5 kQ® PULL-DOWN RESISTOR ON EACH RS-232 INPUT. 
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ADM3310E 15 kV ESD Protected Serial Port 


Transceivers with Green Idle™ 


13-8 


- Green Idle™ Power Saving Mode 

- Full RS-232 Compliance 

- Operates with 3 V Logic 

- Low EMI 

- Ultralow Power CMOS: 250 yA Operation 
- Low Power Shutdown: 20 nA 

- 460 kbps Data Rate 

- 0.1 pF to 1 pF Charge Pump Capacitors 
- Single 2.7 V to 3.6 V Power Supply 

- Two Receivers Active in Shutdown 

- ESD>15 kV 


PRELIMINARY DATA 
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ADM3315E 15 kV ESD Protected Serial Port 
Transceivers with Green Idile™ 


C1 
0.1 uF 
C3 
0.1 uF 
Vec = 
* Vec TRIPLER/ C3- os 
+ INVERTER 
10uF 0.1p,F 0.1,F 
TANTALUM | [CERAMIC +3VTO V- Me 
7 i & 
ENABLE 
INPUT ° ae 
Tout 
CMOS 


T2 EIA/TIA-232 
OUT F OUTPUTS 


OUTPUTS 


ron aoe] Down | Mar 
R3ouT << ) o<fia C)<-R3 in) 
ADM3312E/ 
ADM3315E 


TINTERNAL 400 kQ®. PULL-UP RESISTOR ON EACH CMOS INPUT. 


2INTERNAL 5 kQ (22 kQ FOR ADM3315E) PULL-DOWN RESISTOR 
ON EACH RS-232 INPUT. 


NOTES 
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ADM3315E 15 kV ESD Protected Serial Port 
Transceivers with Green Idle™ 


- Green Idle™ Power Saving Mode 

:- Full RS-232 Compliance 

- Operates with 3 V Logic 

- Low EMI 

- Ultralow Power CMOS: 250 yA Operation 
- Low Power Shutdown: 20 nA 

- 460 kbps Data rate 

- 0.1 pF to 1 uF Charge Pump Capacitors 
- Single 2.7 V to 3.6 V Power Supply 

- One Receiver Active in Shutdown 

- ESD>15 kV 
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ADM1486 PROFIBUS 5 V, 0.5 mA RS-485 
Transceiver 


ADM1486 
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ADM1486 PROFIBUS 5 V, 0.5 mA RS-485 
Transceiver 


Meets and Exceeds EIA RS-485 and EIA RS-422 Standard 
Zero Skew Driver and Receiver 

30 Mbps Data Rate 

¢ Driver Propagation Delay: 8 ns 

Receiver Propagation Delay: 12 ns 

¢ Recommended for PROFIBUS Applications 

@ 2.1 V Minimum Differential Output with 54 © Termination 

@ Low Power: 0.9 mA Io. 

Thermal Shutdown and Short Circuit Protection 

High Impedance Outputs with Drivers Disabled or Power Off 
Superior Upgrade for SN65ALS1176 

@ Available in Standard 8-Lead SOIC and 8-Lead MINI_SO Packages 
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RS-485 Roadma 
P ADM485/1485/3485 


1 Tx/1 Rx, 5V, 3 V, 
30 Mbps, 1 mA, ~$0.50 


rransie 


ADM485/1485 TSMC 
1 Tx/1 Rx, 5 V, ADM1486 
5-30 Mbps, 4mA 1 Tx/1 Rx, 5 V, PROFIBUS, 1mA 
~$0.80 
— ADM483/3082 
4 Ps: Price, Pkg, Power, Performance 4 Tx/1 Rx, 5V, 3 V, 
o 125 kbps, 60 WA, ~ $0.55 
> 
anes ADM3085 
ADM483E 1 Tx/1 Rx, 5 V, 250 kbps, 120 WA 
1 Tx/1 Rx, 5 V, ADM3088 
1,250 kbps, 60 HA 1 Tx/1 Rx, 5V, 12.5 Mbps, 250 yA 
~$1.00 ASP 
ADM1487 


PROFIBUS, 250 kbps, 120 pA 


Further Extension of 3 V RS485 
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RS-485 Roadmap 


- Ongoing TSMC Process Transfer of RS-485 Family 


- ADM485/1485, ADM483/88/89, ADM3485 
- 4Ps: Improvements 
- Price: Low Cost BiCMOS Design for Reduced Cost and Footprint. 
- Power: Industry’s Lowest Supply Currents: 60 pA Max for 
ADM483 
- Package: Industry’s Smallest Packaging: 8-uSOIC (MSOP) 
- Performance: Fast Data Rates: up to 40 Mbps 
- ADM1486 Crosses the SN65ALS1176 in PROFIBUS Designs and 


Enables Next Generation PROFIBUS with < 2 ns Matched Tx 
Enable/Disable Switching 


- ADM483 Will Expand to Include ADM1487/3082/85/88 with Output 
Slew Rate Limiting, True Fail Safe and 1/8 Unit Load Inputs and 1 yA 
Shutdown. 
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ADM1070 -—48 V Hot Swap Controller 


Vpp 16kO 


R1 


OVER-UNDER 
VOLTAGE DETECTION 
CIRCUIT 


R2 


FAULT TIMER AND 
CONTROL 


OSCILLATOR 


ADM1070 


—48V 


V 
EE *OPTIONAL TIMER CAPACITOR 
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ADM1070 -—48 V Hot Swap Controller 


: Allows Safe Board Insertion and Removal from a Live —48 V 


Backplane 


- Typically Operates from —36 V to —80 V 


- Tolerates Transients Up to —200 V (Limited By External 


Components) 


- Accurate Programmable Linear Current Limit for Inrush 


Control and Short Circuit Protection 


- Programmable Time-Out In Current Limit 


- Limited Consecutive Retry: 
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: Auto-Restart After Current Limit Time-Out 
: Shutdown After Seven Consecutive Auto-Restarts 


- Provides Immunity from Step-lnduced Current Spikes 
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ADM1070 -48 V Hot Swap Controller 


- Default Timing Provided with No TIMER Capacitor 

- Single Pin Undervoltage/Overvoltage Detection 

- Programmable Operating Voltage Window 

- Programmable Undervoltage/Overvoltage Time Filter 
- Small 6-Lead SOT-23 Package 

- APPLICATIONS 
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- Central Office Switching 

- —48 V Distributed Power Systems 

- Negative Power Supply Control 

- Hot Board Insertion — 

- Electronic Circuit Breaker 

: High Availability Servers 

- Programmable Current Limiting Circuit 
- —48 V Power Supply Modules 
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ADM1060 Communications System 
Supervisory/Sequencing Circuit 
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VH 


vVP4 


VB1 


GPI1 
GPI2 
GPI3 


GPI4 
WDI 


GND 


VCCP 


PROGRAMMABLE 
ADM1060 DELAY BLOCKS 


PROGRAMMABLE 
LOGIC BLOCK 
ARRAY Feo 
(PLBA) oe 
trise trace 
HIGH SUPPLY 
(14.4V) 
FAULT DETECTOR 


PDO2 


POSITIVE 
| | SUPPLY FAULT 
DETECTOR 1 


PDO3 


POSITIVE 
SUPPLY FAULT Pas 
DETECTOR 4 — 


BIPOLAR 
w SUPPLY FAULT PDOS 
DETECTOR 1 : 


BIPOLAR 
a SUPPLY FAULT 
DETECTOR 2 PDOG 


INPUT LOGIC 
SIGNAL 


CONDITION 
PDO7 


WATCHDOG 
FAULT 
DETECTOR 


PDO8 


PDOS PDOS 


INTERNAL 
5.5V SUPPLY 


SMBus DATA 


REGULATED 
5.5V SUPPLY 


DATA, ADDRESS, AND 
WRITE ENABLE BUSES 
TO STORE CONTROL 


100kHz CLOCK 


CHARGE PUMP INFORMATION LOCAL 
TO FUNCTIONS 


Vop 
ARBITRATOR 


DEVICE 


SMBus INTERFACE CONTROLLER 


VDDCAP («) 
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ADM1060 Communications System 
Supervisory/Sequencing Circuit 


Seven Programmable Supply Fault Detectors 
» 12V 
- Programmable —5 V to 0 V 
- Five Programmable 0 V to 5 V 


- Programmable Power Fail Input Thresholds (0.9 V to 5.5 V, 
19.5 mV resolution) 


@ Precision (+2.5%) Monitoring of the Inputs 

Four General-Purpose Logic Inputs 

Nine Programmable Driver Outputs 

¢ I?C®-Compatible SMBus 

Device Powered by Highest of VH or VP,, Inputs 
Watchdog Detector 

@ 512 Bytes of EEPROM 
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ADM1060 Communications System 
Supervisory/Sequencing Circuit 


¢ Programmable Sequencing of Seven Power Fail Outputs and 
Four General-Purpose Outputs for Both Power-Up and Power- 
Down 


¢ Programmable Output Drive of Seven Power Fail Outputs 
- Open Collector 
- Open Collector with Internal Pull-Up to V., 
- Open Collector with Internal Pull-Up to PFI X 


- Internally Charged Pumped High Drive (for Use with 
External N-channel FETS) 


@ Applications 
- Central Office Systems 
- Servers 
- Routers 


- Multisupply Boards 
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Hot Swap and Sequencing Roadmap 


Released ADM1075 = ADM1070 +Soft Start +Prog UV/OV 


+DRAIN pin for Linear Limit Foldback 

ADM1074 = ADM1075 +PWRGD +Dual Pin UV/OV 
ADM1073 = ADM1074 +Reset Input +Soft Reseat 
+Supply Good and Latched Off outputs 

ADM1071 (A/B select for Dual —48 V Supplies) 


ADM1070 
—48 V Hot Swap 
Controller 


ADM1064 More Channels, 12-Bit Readback ADC, 
Internal Temp Sensor 

ADM1063 = ADM1064 +2 Remote Temp 

sensors 

ADM1062 = ADM1064 +6 V,,,;, DACS 

for Margining 

ADM1061 = ADM1060 with more inputs, fewer 
outputs + loeyce Inputs 

ADM1065 = ADM1060 with less GPIs, inputs, 
outputs. Simpler programming 


Releasing Mar ‘03 


ADM1060 
Multisupply 
Fault Detect and 
Sequencing 
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ADG3245 2.5 V/3.3 V, 8-Bit, 2-Port Level 
Translator, Bus Switch 


rs oe 
AT B7 
BE 
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ADG3245 2.5 V/3.3 V, 8-Bit, 2-Port 
Level Translator, Bus Switch 


- 175 ps Propagation Delay Through the Switch 
- 3.5 O Switch Connection Between Ports 
: 2.5 V/3.3 V Supply Operation 
- Selectable Level Shifting/Translation 
- Level Translation 
- 3.3Vto2.5V 
- 3.3Vt0 1.8 V 
- 2.5Vto1.8V 
- 20-Lead TSSOP and CSP Packages 
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ADG3246 2.5 V/3.3 V, 10-Bit, 2-Port Level 
Translator, Bus Switch 
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ADG3246 2.5 V/3.3 V, 10-Bit, 2-Port Level 
Translator, Bus Switch 


. 175 ps Propagation Delay Through the Switch | 
- 3.5 © Switch Connection Between Ports 
: 2.5 V/3.3 V Supply Operation 
: Selectable Level Shifting/Translation 
- Level Translation: 
- 3.3Vto2.5V 
- 3.3Vto 1.8 V 
- 2.5Vto1.8V 
- 24-Lead TSSOP and CSP Packages 
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ADG3247 2.5 V/3.3 V, 16-Bit, 2-Port Level 
Translator, Bus Switch 


PRELIMINARY DATA 
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ADG3247 2.5 V/3.3 V, 16-Bit, 2-Port Level 
Translator, Bus Switch 


: 175 ps Propagation Delay Through the Switch 
: 3.5 O Switch Connection Between Ports 
- 2.5 V/3.3 V Supply Operation 
- Selectable Level Shifting/Translation 
- Level Translation 
- 3.3Vto2.5V 
- 3.3Vto 1.8 V 
- 2.5Vto1.8V 


- 40-Lead 6 mm x 6 mm Chip Scale and 38-Lead TSSOP 
Packages 
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ADG3233 Low Voltage, Unidirectional 


(Up/Down) Level Translation, Bypass Switch 
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Vec1 VYec2 


1 
®@ 
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ADG3233 Low Voltage, Unidirectional 
(Up/Down) Level Translation, Bypass Switch 


13-31 


- Operates from 1.65 V to 3.6 V Supply Rails 
- Up/Down Level Translation 

:- 8-Lead SOT-23 and pSOIC Packages 

- Bypass or Normal Operation 

- LVTTL/CMOS-Compatible Inputs 

- APPLICATIONS 


- JTAG Chain Bypassing 
- Daisychain Bypassing 
- Digital Switching 
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ADG3257 3.3 V/ 5 V, Quad 2:1 Mux/Demux Bus 


Switch 


1A 
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ADG3257 3.3 V/5 V, Quad 2:1 Mux/Demux Bus 
Switch 
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- 110 ps Propagation Delay Through the Switch 

: 2.2 O Switches Connect Inputs to Outputs 

- Single 3.3 V/5 V Supply Operation 

- Level Translation Operation 

- Ultralow Quiescent Supply Current (1 nA Typical) 
- Rapid 3 ns Switching 

- Standard ‘3257 Type’ Pinout 

- 16-Lead QSOP 
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SYOLVIOSI 
sna 
WLISIG 


ADuM1100UR High Speed Digital Ilsolator 


E (8) Vop2 

N 

C 

O (7) GND; 

D 

E 
Vo 
(Data Out) 
GND, 

iCoupler: 
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ADuM1100UR High Speed Digital lsolator 


@ 125° C Max Operating Temperature 
¢ High Data Rate: DC — 100 Mbps (NRZ) 
¢ Compatible with 3.3 V and 5.0 V Operation/Level Translation 
@ Low Power Operation 
e 5 V Operation: 
¢ 1.0 mA Max @ 1 Mbps 
¢ 4.5 mA Max @ 25 Mbps 
¢ 16.8 mA Max @ 100 Mbps 
e 3.3 V Operation: 
¢ 0.4 mA Max @ 1 Mbps 
¢ 3.5 mA Max @ 25 Mbps 
¢ 7.1 mA Max @ 50 Mbps 
@ 8-Lead SOIC Package 
@ 2.5 kV Isolation 
@ UL, CSA, and VDE Certifications . 
iCoupler: 
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ADuM140x Quad Channel Isolators 


© CG 
GYD (nconiyy SE [econ Co 


3 
tCoupler’ 
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ADuM140x Quad Channel Isolators 


High Data Rate: DC — 100 Mbps (NRZ) 
@ 100° C Max Operating Temperature 
@ 2./ V—5.5 V Supply/Logic Levels 
@ Low Power Operation 
e 4mA Max. (DC — 2 Mbps, Total Four Channels) 
e 14 mA Max. (@10 Mbps, Total Four Channels) 
e 125 mA Max. (@100 Mbps, Total Four Channels) 
 16-Lead Wide Body SOIC Package 
@ 2.5 kV Isolation 
@ UL, CSA, and VDE Certifications 


2 
zCoupler’ 
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ADuM130x Triple Channel Isolators 


ADuM1300 ADuM1301 


1uCoupler: 
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ADuM130x Triple Channel Isolators 


High Data Rate: DC — 100 Mbps (NRZ) 

@ 100° C Max Operating Temperature 

@ 2./ V—5.5 V Supply/Logic Levels 

Low-Power Operation 
e 3 mA Max (DC — 2 Mbps, Total Four Channels) 
e 11 mA Max (@10 Mbps, Total Four Channels) 
e 94 mA Max (@100 Mbps, Total Four Channels) 

 16-Lead Wide Body SOIC Package 

@ 2.5 kV Isolation 

@ UL, CSA, and VDE Certifications 


a 
iCoupler' 
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TSM Portfolio Summary 


- Local, Remote and Multichannel Remote Digital Temperature 
Sensors 


- Local — Detect and Measure Temperature 


- Remote — External Sensor is Used to Detect Temperature and is 
Remotely Sensed and Measured 


- Multichannel Remote — Up to Two External Sensors are Used 


- Note: All Remote Digital Temp Sensors also Provide Local 
Detection 


- Standalone and Integrated Solutions 
- Standalone — Measures Temperature 


- Integrated — Combines Local/Remote Temperature 
Measurement with System Management Features 


- Fan Speed Controllers — Linear and PWM 
- Serial, PWM, Ratiometric, and Trip Point Output Formats 


ANALOG 
13-42 Ea bevices 


TSM Part Numbers Will Transition to 
ADT73xx, ADT/74xx and ADT75xx 


- Temperature Sensors Were Developed by Different Strategies 
and Therefore the Various Prefixes — AD5XX, AD22xxx, AD7xxx, 
ADT1x, ADM10xx, TMPxx. 


- With the Exception of Next Generation PWM Devices 
(i.e. TMP03/04) Future TSM Products Will Use the Following 
Part Numbering Format: 

- ADT73xx 
- ADT74xx 
: ADT75xx 


:- ADI Will Continue to Support AD5xx and AD22xxx Linear and 


Controller Sensors 


ANALOG 
13-43 DEVICES 


Feature Set Expansion Supports All System 
Management Applications 


Local Temperature Sensor with 
Serial Output — One Thermal Zone 
“he 


Remote/Multichannel Remote 
Temperature Sensor 
he 
Multichannel Voltage 
Measurement (ADC) 
sap 


Up to Three Thermal Zones 


Voltage Monitoring with 
—- Programmable Upper/Lower 
Limit Windowing 


Multichannel Voltage Output 
(DAC or PWM) for FanorSet —~— TS 7 
Point Control with Fan 
Tachometer Stores System Config. 
r Status or Variables, Spare 
EEPROM (Up to 8 kB),GPIO and __ ~=GPIO Always Needed, POR 
Power-On Reset for Hard System Reset 
+ 
Current Monitoring — Power Supply Load 


Monitoring and 240VI Safety 
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ADT7516/17/18 SPI™/I2C®-Compatible, 
Temperature Sensor, Four Channel ADC and Quad 
Voltage Output DAC 


SPI™ or ?C® 
Software Selectable 
interface 
Internal 
Temp 


4 Channel 10-Bit Temp Over-Temp 


Internal 2.25 V External 


Temp 
monitoring 


12-/10-/8-Bit 

__4channel Quad Voltage 

Differential Inputs Output DAC 
Internal 2.25 V External 2.25 V 
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Highly 
Integrated Parts 


ADT7516/17/18 SPI™/I2C®-Compatible, 
Temperature Sensor, Four Channel ADC 
and Quad Voltage Output DAC 


ADDRESS POINTER 
REGISTER <> 


ON-CHIP 
INTERNAL TEMPERATURE 
T,,,, LIMIT 
ae VALUE REGISTER on — DACA STRING Vo eA 
: soo REGISTERS DACA be — (2) Vou 
EXTERNAL TEMPERATURE Ha . Low <> 
VALUE REGISTER S REGISTERS | 
D+/AIN1 ri LTS Z Vy Limit : 
D-/AIN2 2 & b a DAC B STRING V._-B 
ANALOG A-TO-D 2 Z AIN x LIMIT REGISTERS - 
LDACIAIN3 y MUX ONVERTER FE registers | 
5 AIN, oy LIMIT 
AINd (14  eeale tl REGISTERS - DACC . 
VALUE REGISTER CONTROL CONFIG. 1 REGISTERS our 
REGISTER - 


Vp 
SENSOR 


; 


DACB pe — « 
| 
CONTROL CONFIG. 2 
REGISTER 
@ e (5) 


DAC D STRING ‘ 
CONTROL CONFIG. 3 
REGISTERS DAC D 
DAC CONFIGURATION 
REGISTERS AIN 
DAC CONFIGURATIO aa 
L NFIGURATION 
eos os 
INTERRUPT MASK 
REGISTERS 


Toole 
VALUE REGISTER 
- Solel. 
VALUE REGISTER 
Solel 
VALUE REGISTER 
VALUE REGISTER 


ADT7516/17/18 


Vpp GND CS SCL SDA — ADD CDACIAIN3 Veee-IN 
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ADT7516/17/18 SPI™/I7C®-Compatible, 
Temperature Sensor, Four Channel ADC 
and Quad Voltage Output DAC 
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: ADT7516 — Four 12-Bit DACs 

- ADT7517 — Four 10-Bit DACs 

: ADT7518 — Four 8-Bit DACs 

- Buffered Voltage Output 

- Guaranteed Monotonic By Design Over All Codes 
- 10-Bit Temperature to Digital Converter 

- 10-Bit Four Channel ADC : 


- DC Input Bandwidth 
- Input Range: 0 V to 2.25 V 


- DAC Output Range: 0 - 2 x V,,-, 
- On-Chip Rail-to-Rail Output Buffer Amplifier 
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ADT7516/17/18 SPI™/I2C®-Compatible, 
Temperature Sensor, Four-Channel ADC and 
Quad Voltage Output DAC 


- Temperature range: —40° C to +125° C 
- Temperature Sensor Accuracy of +0.5° C 
- Supply Range : 2.7 V to 5.5 V 
- Power-Down Current 1 pA 
- Internal 2.25 V V,.-- Option 
- Double-Buffered Input Logic 
- Buffered/Unbuffered Reference Input Option 
- Power-On Reset to Zero Volts 
- Simultaneous Update of Outputs 


- 40°, SPI™, QSPI™, MICROWIRE™, and DSP-Compatible 
4-Wire Serial Interface 


- 16-Lead QSOP Package 
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ADT7316/17/18 10-Bit Digital Temperature 
Sensor and Quad 12-/10-/8-Bit DAC 


SPI™ or PFC® 
Software Selectable 
Interface Internal 
Temp — 
monitoring 
10-Bit Temp Over-temp 
External — 
~ Temp 
12-/10-/8-Bit monitoring 
Quad Voltage 
Output DAC 


All this functionality Ils packed into a 16-Lead QSOP 
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ADT7316/17/18 10-Bit Digital Temperature 
Sensor and Quad 12-/10-/8-Bit DAC 


ADDRESS POINTER 


ON-CHIP INTERNAL TEMPERATURE REGISTER 


TEMPERATURE VALUE REGISTER = . DACA Vol 
SENSOR ncn LIMIT REGISTERS OMe 


ANALOG 
MUX 


STRING 


DIGITAL MAX 
DiSITAL MILD 


0. REGISTER DAC B 
REGISTERS 
Saeeaieeieieientadiion CONTROL CONFIG. 1 ee 
Voc EXTERNAL TEMPERATURE + REGISTER ke STRING A Vou 
SENSOR VALUE REGISTER REGISTERS DAC C , 
CONTROL CONFIG. 2 
REGISTER 
CONTROL CONFIG. 3 Recital 1) VourD 
DAC CONFIGURATION =2 
ADT7316/17/18 REGISTER SAN [POWER 
SELECTIT DOWN 
LDAC CONFIGURATION LoGiC HHLoGIC 
REGISTER 
STATUS INTERRUPT MASK ( ( INTERRUPT 
REGISTERS REGISTERS mm 
SMBus/SPI INTERFACE 
INTERNAL 
7 er yuo 
Ven GND @§ SCLISCLK SDAMDIN DOUTIADD LDAC  Viz,-AB VaeeGD 
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ADT7316/17/18 10-Bit Digital Temperature 
Sensor and Quad 12-/10-/8-Bit DAC 


13-51 


:- ADT7316 — Four 12-Bit DACs 

: ADT7317 — Four 10-Bit DACs 

- ADT7318 — Four 8-Bit DACs 

- Buffered Voltage Output 

- Guaranteed Monotonic by Design Over All Codes 
- 10-Bit Temperature to Digital Converter 

- Temperature Range: —40° C to +125° C 

- Temperature Sensor Accuracy of + 2° C 

- Supply Range: 2.7 V to 5.5 V 

- DAC Output Range: 0 — V.-- 
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ADT7316/17/18 10-Bit Digital Temperature 
sensor and Quad 12-/10-/8-Bit DAC 


- Power-Down Current 1 WA 


- Double-Buffered Input Logic 


- Internal 2.25 V,-- Option 


- Buffered/Unbuffered Reference Input Option 


: Power-On Reset to Zero Volts 


- Simultaneous Update of Outputs (Function) 
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- On-Chip Rail-to-Rail Output Buffer Amplifier 
- 40°, SPI™, QSPI™, MICROWIRE™, and DSP-Compatible 


5-Wire Serial Interface 


- 16-Lead QSOP Package 


PRELIMINARY DATA ANALOG 
DEVICES 


ADT7411 SPI™/I7C®-Compatible, 10-Bit Digital 
Temperature Sensor and Eight-Channel ADC 


PC°/SPI™ 
Serial 
Interface Internal 
Temp 
External 2.25 V monitoring 


Sensor Limit Interrupt 
External 


Temp 
monitoring 


8 Channel 
Analog Inputs | ADT/411I 
Internal 2.25 V 


2 channel 
Differential Inputs 


ue 
fs = 


Highly 
Integrated Par 


All this functionality !s packed into a 16-Lead QSOP 
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ADT7411 SPI™/I2C®-Compatible, 10-Bit Digital 
Temperature Sensor and Eight-Channel ADC 


ADDRESS POINTER 
ON-CHIP INTERNAL TEMPERATURE deaicoectlath 
VALUE REGISTER 


TEMPERATURE T,,., LIMIT 


SENSOR 
REGISTERS 
EXTERNAL TEMPERATURE 
VALUE REGISTER Th ow LIMIT 


REGISTERS 
Vop Limit 
REGISTERS 


AIN yy LIMIT 
REGISTERS 


AIN, oy, LIMIT 
REGISTERS 


ANALOG 


DIGITAL MUX 
DIGITAL MUX 


CONTROL CONFIG. 1 
REGISTER 


CONTROL CONFIG. 2 
REGISTER 


CONTROL CONFIG. 3 
REGISTER 


STATUS INTERRUPT MASK INT/INT 

REGISTERS REGISTERS +> 
7 SMBus/SPI INTERFACE BUS 

VALUE REGISTER 


O~Q—O—@ 


5» GND CS SCL/SCLK SDA/DIN DOUT/ADD 
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ADT7411 SPI™/I2C®-Compatible, 10-Bit Digital 
Temperature Sensor and Eight-Channel ADC 
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- 10-Bit Temperature to Digital Converter 
- 10-Bit Eight Channel ADC : 


- DC Input Bandwidth 
- Input Range: 0 V to 2.25 V and 0 V to V,, 


- Temperature range: —40° C to +125° C 

- Temperature Sensor Accuracy of + 0.5° C 

- Supply Range: 2.7 V to 5.5 V 

- Power-Down Current 1 WA 

- Internal 2.25 V V.-- Option 

- Double-Buffered Input Logic 

- Buffered/Unbuffered Reference Input Option 
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ADT7411 SPI"™/I4C®-Compatible, 10-Bit Digital 
Temperature Sensor and Eight-Channel ADC 


- Capable of Measuring Internal and External Temperature 
Sensors 


- Two Channels Can Be Configured As a Differential Input 
Channel 


- Can Hardware-Select Either I@C® or SPI™ Serial Interface 
- Interrupt Output to Indicate Limits Been Exceeded 


- ADC Can Select Between Internal 2.25 V Reference or V,, As 
a Reference 


- Capable of Monitoring It’s Own V,, Supply 
- 16-Lead QSOP Package 
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TSM Product Portfolio: Core Products 


BZ ADT741x 
ADT731x 


SC-70 


Digital Out 


Analog Out 
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TMP0O5/06 Serial Digital Output Temperature 
sensor 


TMP05 / TMP06 


TEMPERATURE 


SENSOR 
SIGMA-DELTA AVERAGING 7 
CORE BLOCK / $i 1 } OUT 
COUNTER 
REFERENCE 


OUTPUT 


; : CONTROL 
CONV / IN- CLK & TIMING 
3} GENERATION 


i 


(2) FUNC 
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TMP0O5/06 Serial Digital Output Temperature 
Sensor 


- Small Low Cost 5-Lead SC70 and SOT-23 Packages. 

- Modulated Serial Digital Output Proportional to Temperature 
- +1° C Accuracy from 25° C to 100° C 

- +3° C Over Entire Temperature Range 

- Operation from —55° C to 125° C 

- Operation from 2.7 V to 5.5 V 

- CMOS/TTL-Compatible Output On TMP05 

- Flexible Open Drain Output On TMP06 
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ADT7301 12-Bit, $0.5° C Accurate, MicroPower 
Digital Temperature Sensor in 6-Lead SOT-23 


BANDGAP 12-BIT 
TEMPERATURE ANALOG/DIGITAL 
SENSOR CONVERTER 


 Vop 


TEMPERATURE 
ADT7/301 VALUE 


REGISTER 


Cs 
SERIAL Sci kK 
BUS 
INTERFACE DIN 
C) DOUT 
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ADT7301 12-Bit, +0.5° C Accurate, MicroPower 
Digital Temperature Sensor in 6-Lead SOT-23 
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- 12-Bit Temperature-to-Digital Converter 

» —55° C to +150° C Operating Temperature Range 
- +0.5° C Accuracy | 

- Operating Current of 1 yA 

- SPI™- and DSP-Compatible Serial Interface 

- Shutdown Mode 

- Space-Saving SOT-23 Package 
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TSM Product Portfolio: Processor Products 


CED Se ADT7461 


Lowest Cost Point, Smallest Packages, Remote Thermal Diode Monitors 


ADT7460 


ADM1033 , ADM1034 


Integrates Voltage Measurement 


Channels With Advanced Fan Control ADT7360 


Advanced Fan Controllers 


j 
g 


Multichannel Remote Thermal Diode Monitors with Advanced Fan Control 


Resistor Programmable 
Thermal Controller 


Highly Integrated System 
Management Controllers 
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ADT7461 


Lowest Cost Point, Smallest Packages, Remote Thermal Diode Monitors 


@ High Accuracy, Pin Compatible Family: 41°C 
Therm Output Default Option: 108° C 
Extended Remote Thermal Measurement Range: +150° C 
Dual Therm Output Option on ADT7461 
@ 8-Lead pSOIC Packages — Future SOT-23 Package Options 
Ease of Use 

e Thermal Diode 2Pins 


e SMBus 2 Pins 
e Power/Gnd 2 Pins Processor......| 
e Therm 1 Pin 


e SMBus Alert 1 Pin 
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ADT7461 +1° C Temperature Monitor with 
Series Resistance Cancellation 


ON-CHIP 


TEMPERATURE 


SENSOR LOCAL TEMPERATURE 
VALUE REGISTER 
RUN/STANDBY a 


REMOTE TEMPERATURE 
VALUE REGISTER 


DIGITAL MUX 


EXTERNAL DIODE OPEN-CIRCUIT 


ADT7461 
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ADDRESS POINTER 
REGISTER 


= HIGH-LIMIT REGISTER "i 
REMOTE TEMPERATURE 
LOW-LIMIT REGISTER 
REMOTE TEMPERATURE 


LIMIT 
COMPARATOR 


DIGITAL MUX 


— HIGH-LIMIT REGISTER x“ 
LOCAL THERM LIMIT 
REGISTER 
EXTERNAL THERM LIMIT 
REGISTER 


INTERRUPT ALERT! 
MASKING * THERM2 
THERM 
SMBUS INTERFACE 


SDATA _SCLK 
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ADT7461 +1° C Temperature Monitor with 
Series Resistance Cancellation 


¢ On-Chip and Remote Temperature Sensor 

@ 0.25° C Resolution/1° C Accuracy on Remote Channel 

@ 1° C Resolution/3° C Accuracy on Local Channel 

Series Resistance Cancellation Automatically Cancels 

@ 1 kQ (Typ) of Parasitic Series Resistance on Remote Diode 

« Extended, Switchable Temperature Measurement Range 
@ —64° C to +191° C or 0° C to +127° C 

¢ Pin-Compatible with ADM1032 

@ 2-Wire SMBus Serial Interface with SMBus Alert Support 

Programmable Over-/Undertemperature Limits 

@ Offset Registers for System Calibration 

Up to Two Overtemperature Fail-Safe THERM Outputs 

Small 8-Lead SO or pSOIC Package 

@ 170 uA Operating Current, 5.5 uA Standby Current 

3 V to 5.5 V Supply 
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Integrates Voltage Measurement Channels 
with Advanced Fan Control 


an 


¢ dBCOOL™ Family Introduction 
e Noise Reduction by Running Fans at the Lowest Speed 


Next Generation Advanced Fan Control Algorithm Builds Upon 
TSM’s Automatic Fan Speed Control Capability 


¢ Direct Voltage Measurement Channels 
Programmable Fail Safe Thermal Input 


¢ ADT7463 is Pin-Compatible Upgrade to ADM1027 and is Sole 
Sourced 


@ 24-Lead QSOP Packages 
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ADT7463 dBCOOL™ Remote Thermal 
Controller and Voltage Monitor 


ADDR 
a aa EN oe SDA SMBALERT 


VID SMBUS 
REGISTER ADDRESS SERIAL | ee 


SELECTION | ee 


ADDRESS 


POINTER 
AUTOMATIC REGISTER 


PWM ACOUSTIC FAN SPEED 
REGISTERS ENHANCEMENT 
AND 
CONTROLLERS PWM 
DYNAMIC CONFIGURATION 
REGISTERS 


FAN SPEED 
COUNTER 


INTERRUPT 
MASKING 


PERFORMANCE 
MONITORING 
THERMAL 
INTERRUPT 
PROTECTION STATUS 


REGISTERS 
ADT7463 


LIMIT 
INPUT - COMPARATORS 


SIGNAL 
CONDITIONING 
AND 
ANALOG VALUE AND 
LIMIT 


MULTIPLEXER 
BAND GAP REGISTERS 
REFERENCE 
BAND GAP 
TEMP. SENSOR 
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ADT7463 dBCOOL™ Remote Thermal 
Controller and Voltage Monitor 


_ @ Monitors up to Five Supply Voltages 

¢ Controls and Monitors up to Four Fan Speeds 

@ One On-Chip and Two Remote Temperature Sensors 
Monitors up to Six Processor VID Bits 


¢ Dynamic TMIN Control Mode Intelligently Optimizes System 
Acoustics 


¢ Automatic Fan Speed Control Mode Controls System Cooling 
Based on Measured Temperature 


Enhanced Acoustic Mode Dramatically Reduces User Perception of 
Changing Fan Speeds 


¢ Thermal Protection Feature via THERM Output 
¢ Monitors Performance Impact of Intel® PENTIUM® 4 
Processor Thermal Control Circuit via THERM Input 
@ 2-Wire and 3-Wire Fan Speed Measurement 
@ Limit Comparison of All Monitored Values 
¢ Meets SMBus 2.0 Electrical Specifications 
e (Fully SMBus 1.1 Compliant) ANALOG 
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ADT7463 Application Circuit 


FAN 1 


FAN 2 


Picaccnild 


FAN 3 


jf REMOTE 
if TEMP 2 


AMBIENT » 
TEMPERATURE // 
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Advanced Fan Control Features 


Advanced Fan Control Uses Automatic Fan Speed Control with 
Integrated Dynamic T,,,, Adjustment 


¢ Initialization with Operating Temperature Threshold Value 


@ Eliminates the Need for Extensive System Thermal Evaluation to 
Determine T,,,,, Value 

¢ Optimizes the Control Loop to Keep Fans Running at the Lowest 
Possible Speed Regardless of Thermal Changes Due to System 
Configuration or Operating Conditions 
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¢ First Generation Automatic 
Fan Speed Control 
Algorithm Fixed T,,,, and 
Trange 


. : : THERM 
TMIN OPERATE TRANGE 
aia HIGH 
>eeoeo eoeaeooeaeseaeaoeoeaoeoeoeeeeaesaeeaoeaeaeaeecoceaoeeeeaeaeeeaoeaee ease eaoe@a ecoeaoeaoeeaeseasce@~ade@oa@ ea e@ua eae ea ee eos ee ee eoaecaeoeeaeeaoeaeoeeaoee~ee eee @ @ 


THERM LIMIT ¢ Advanced Algorithm 
HIGH TEMP LIMIT z > Automatically Servos 
» sORERATING ROINT ssessePeme cee e cece = D 


Internal T,,,, Register Value 
When Temperature 


= Exceeds the Operating 
oe Point 


¢ Result Ils That the 


3 3 i 3 Automatic Fan Speed 
i aoe Pi : Curve Will Shift, thus 
i; PE GG 3 Optimizing 


pdt Thermal/Acoustic 
OPERATE ne TRANGE Performance 
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Advanced Fan Controllers 


ADT7460 


”ADM1030/4 ee ADM1033 . ADM1034 
ADT7360 


¢ dBCOOL Family Extension 

@ Single and Dual Channel Remote Thermal Controllers 
@ High Accuracy: +1°C 

@ Higher Resolution: 0.0625° C 


Next Generation Advanced Fan Control Algorithm Builds Upon 
TSM’s Automatic Fan Speed Control Capability and PWM Fan Drive 


Extended Temperature Operation (—40° C to +125° C/+150° C) 
@ SPI™ Interface Option: ADT7360 
 16-Lead QSOP Packages 
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ADT 7460 dBCOOL™ Remote Thermal 
Controller and Fan Controller 


13-73 


PWM1 
PWM2 


PWM3 


TACH1 
TACH2 
TACH3 
TACH4 


PWM 
REGISTERS 
AND 
CONTROLLERS 


BAND GAP 
TEMP. SENSOR 


ACOUSTIC 


ENHANCEMENT 


CONTROL 


FAN SPEED 
COUNTER 


PERFORMANCE 
MONITORING 


THERMAL 
PROTECTION 


SIGNAL 
CONDITIONING 
AND 
ANALOG 
MULTIPLEXER 


SMBUS 
ADDRESS 
SELECTION 


ADDR 
SELECT — EN o. SDA SMBALERT 


| wee RIAL BUS 
| wee 


ADDRESS 
POINTER 
REGISTER 


AUTOMATIC 
FAN SPEED 
CONTROL 


DYNAMIC PWM 
Tin CONFIGURATION 


CONTROL REGISTERS 


INTERRUPT 
MASKING 


INTERRUPT 
STATUS 
REGISTERS 


LIMIT 
COMPARATORS 


VALUE AND 
LIMIT 


ADT7460 


10-BIT 
ADC 
BAND GAP 
REFERENCE 


REGISTERS 
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ADT7460 dBCOOL™ Remote Thermal 
Controller and Fan Controller 


Controls and Monitors up to Four Fan Speeds 
¢ One On-Chip and Two Remote Temperature Sensors 


Dynamic T,,,, Control Mode Optimizes System Acoustics 
Intelligently 


¢ Automatic Fan Speed Control Mode Controls System Cooling 
Based on Measured Temperature 


¢ Enhanced Acoustic Mode Dramatically Reduces UserPerception of 
Changing Fan Speeds 


Thermal Protection Feature via THERM Output 

@ Monitors Performance Impact of Intel® Pentium® 4 
Processor Thermal Control Circuit via THERM Input 
@ 2-Wire and 3-Wire Fan Speed Measurement 

¢ Limit Comparison of All Monitored Values 

¢ Meets SMBus 2.0 Electrical Specifications 

@ (Fully SMBus 1.1 Compliant) 
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ADT7460 Application Circuit 
meget vy. 


FAN 1 


jf REMOTE 
4 == TEMP 2 


AMBIENT Pig 
TEMPERATURE | iy a 
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TSM Useful Tools 


Temp-Sensor Design Handbook — Collection of Articles Providing 


Tips and Hints On How Our Parts May Be Used In Many Different 
Applications. Order TEMP-SENS-DSGN-HB 


ee ae 


300K 
 -yHe TEMP-SENSOR DESIGN HANDBO 


oO £ 


AA A TY 
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g1qe5 eoeRj19}U] - 


2 alemyos - 
pieog |eAZ - 


S}IM UOIZeN]eAz 


Evaluation Software - Graphing Utility 


rs ADM1027 Evaluation Software 


Read/Write | Visual Display 


' I 
Internal Temp 7 
External Temp °C 


External Tema 70 


r Select Graph eats 


: 


i 
i 
‘ 
' 
: 
j 
; 
: 
: 
& 
i 
; 
i 
: 
i 
i 
: 
i 
; 
' 
¥ 
: 


SINE NSA RES Ec RU ESERIES PIER SETI SII RE ST: 


: Easy Setup | 
Fan2 ———— ern 


100% Setup Log | 
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System Characterization Software 


S i, Automatic Control 


Local | Remotel | Remote? | 

- Automatic System 
Profiling 

- Best Fit Calculation 


~ Manual . Determine 
s Setup a "Best Fit" 


Temp’C PWM% Use Fix — 

oli Ks (| ft 
Le & - —s- = 8 
|) Mae 30 ef f100 4 2 


| Hyst [4 -~ 


Tmin 34°C | Temperature °C 
Trange 1110XXXX | 


Bits to be programmed are in red 


‘Best Fit’ Response [ Show Best Fit 
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Power Management 
Circuits 


Linear Low Dropout Regulators 
Switch-Mode Power Circuits 
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ADP3168 6-Bit Programmable 2-/3-/4-Phase 
Synchronous Buck Controller 
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AD3168 6-Bit Programmable 2-/3-/4-Phase 
Synchronous Buck Controller 


@ Selectable 2-, 3- or 4-Phase Operation at Up to 1 MHz Per Phase 
+10 mV DAC Accuracy Over Temperature 


@ Logic-Level PWM Outputs for Interface to External High-Power 
Drivers 


¢ Active Current Balancing Between All Output Phases 


¢ Built-In Power Good/Crowbar Blanking Supports On-the-Fly VID 
Code Changes 


¢ 6-Bit Digitally Programmable 0.8375 V to 1.6 V Output 


@ Programmable Short Circuit Protection with Programmable Latch- 
Off Delay 
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ADP3166 5-Bit Programmable 2-, 3-, 4-Phase 
Synchronous Buck Controller 
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ADP3166 5-Bit Programmable 2-, 3-, 4-Phase 
synchronous Buck Controller 


@ Selectable 2-, 3- or 4-Phase Operation at Up to 1 MHz Per Phase 
@ Total Output Accuracy +1% over Temperature 
@ Logic-Level PWM Outputs for Interface to External High Power 
Drivers 
¢ Active Current Balancing Between All Output Phases 
@ Built-In Power Good Blanking Supports On-the-Fly VID Code 
Changes 
¢ 5-Bit Digitally Programmable 0.8 V to 1.55 V Output 
@ Short-Circuit Protection with Programmable Latch-Off Delay 
¢ Overvoltage Protection Crowbar Logic Output 
¢ APPLICATIONS 
e Desktop PC Power Supplies 
e Next-Generation AMD Processors 
e VRM Modules 
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ADP3418 Dual MOSFET Driver with 
Bootstrapping 


TO INDUCTOR 
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ADP3418 Dual MOSFET Driver with 
Bootstrapping 


@ 8-Lead Single Phase Driver IC Capable of Running Directly from a 
5 V or 12 V Supply 


¢ Supplies High Current Drive to Both Main Switch and Synchronous 
Rectifier MOSFETs Using Only a Single Control Pulse 


¢ Output Disable Function Has Been Added to Address Intel VRM 10 
Requirements 


@ Built-In Anti-Cross Conduction Circuitry 
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ADM8839 Charge Pump Regulator for Color TFT 
Panel 


C5. 2.2nF 
L we 


( ) 
C1+ 
® 
ADM8839 Co VOLTAGE st uk 
DOUBLER] lc1— re 
OSCILLATOR 


Vcc 


e 
——_vour 
YL00 IN, 


LDO C6, 2.2yF 
— VOLTAGE 
REGULATOR 
| +5VOUT 


CONTROL 
LOGIC 
peas O +5V 
C7, 2.2pF 
- DOUBLE Be Lt 
VOLTAGE e cop 2: 0.22uF 
TRIPLER | 
_ TRIPLE Qo3* 
LI 3p C3: 0.22nF 


TIMING 
GENERATOR _ 
= At+15VOUT 5+15V 
| C4+ T C8, 0.22uF 
VOLTAGE = 
SHUTDOWN INVERTER c4—-T C4, 0.22yF 
CONTROL DISCHARGE & 


—15VOUT 
8 


1 


LDO_ON/OFF I 


O -15V 
TGND + C9, 0.22uF 


PRELIMINARY DATA ANALOG 


DEVICES 


ADM8&88&39 Charge Pump Regulator for Color TFT 
Panel 


¢ 3 Voltages (5 V, 15 V, -15 V) from one 3 V Supply 

@ Power Efficiency Optimized for Use with TFT In Mobile Phones 
@ Low Quiescent Current 

@ Low Shutdown Current (< 1 yA) 

¢ Shutdown Function 


Option to Use External LDO 
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ADM8840 Charge Pump Regulator and COM Driver 
for Color TFT Panel 


¢ Programmable COM Driver to Prevent Screen-Burn 

@ 3 Voltages (5.0 V, 15.0 V, —15.0 V) from One 3 V Supply 

Power Efficiency Optimized for Use with TFT In Mobile Phones 
@ Low Quiescent Current 

@ Low Shutdown Current (< 5 pA) 


@ Shutdown Function 
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Charge Pump Roadmap 


Integrate com Driver, } 


RS-232 
Charge Pump 
Technology 


| s No Blanking Mode | 
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fi ADM8845 | 
a Backlight LED 
: Driver 


ADM8828/29 
Charge Pump 
Inverter 


Broaden offering for LTPS, OLED, CGS 
New Camera + Flash + Backlight 
Product Integrate Lin Reg LCD control 1.8 V 
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ADM1060 C 
Superviso 


PROGRAMMABLE 
ADM1060 DELAY BLOCKS 
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ADM1060 Communications System 
Supervisory/Sequencing Circuit 


@ Seven Programmable Supply Fault Detectors 
- 12V 
- Programmable —5 V to 0 V 
:- Five Programmable 0 V to 5 V 


- Programmable Power Fail Input Thresholds (0.9 V to 5.5 V, 
19.5 mV Resolution) 


@ Precision (+2.5%) Monitoring of the Inputs 

Four General-Purpose Logic Inputs 

@ Nine Programmable Driver Outputs 
 I2?C®-Compatible SMBus 

« Device Powered by Highest of VH or VP,, Inputs 
Watchdog Detector 

¢ 512 Bytes of EEPROM 


PRELIMINARY DATA ANALOG 
14-15 > DEVICES 


ADM1060 Communications System 
Supervisory/Sequencing Circuit 


Programmable Sequencing of Seven Power Fail Outputs and 
Four General-Purpose Outputs for Both Power-Up and Power- 
Down 


¢ Programmable Output Drive of Seven Power Fail Outputs 
- Open Collector 
- Open Collector with Internal Pull-Up to VCC 
- Open Collector with Internal Pull-Up to PFI X 


- Internally Charged Pumped High Drive (for Use with 
External N-Channel FETS) 


@ Applications 
- Central Office Systems 
- Servers 
- Routers 


- Multisupply Boards 
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ADM1060 Programmable Multisupply 
Supervisor/Sequencer 
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The World Leader in High Performance Signal Processing Solutions 
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Gyro Principle of Operation 
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ADXRS150 and ADXRS300 
IMEMS Gyro Sensor Operation 
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Resonator drive fingers 
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ADXRS150 and ADXRS300 
Key Features and Benefits 


Features 


High rejection of 
environmental shock 
and vibration 


Small BGA package 


Low power 
consumption 


Designed to survive 
2,000g force 


Functional up to 
10,000 deg/sec 
Built-in self-test 
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Benefits 


Provides accurate angular rate information in 


mechanically noisy environments — Critical in 


automotive rollover detection 


Industry standard package reduces 
manufacturing costs and small size creates new 
possibilities 


Enables use in power-sensitive applications anc 
reduces system costs 


World-class reliability 


Flexible output sensitivity increases range of 
performance 


Provides necessary assurance in safety-critical 
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ADXRS150 +150°/s Single Chip Yaw Rate Gyro 
with Signal Conditioning 
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ADXRS150 £150°/s Single Chip Yaw Rate Gyro 
with Signal Conditioning 


¢ Complete Rate Gyroscope On a Single Chip 

@ Z-Axis (Yaw Rate) Response 

@ High Vibration Rejection Over Wide Frequency 
@ 0.05°/VHz Noise 

@ 2000 g Powered Shock Operation 

@ Self-Test On Digital Command 

Temperature Sensor Output 

Precision Voltage Reference Output 

Absolute Rate Output for Precision Applications 
@ 5 V Single-Supply Operation 

@ Ultrasmall and Light (< 0.15 cc, < 0.5 gram) 
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ADXRS300 +300°/s Single Chip Yaw Rate Gyro 
with Signal Conditioning 
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ADXRS300 £300°/s Single Chip Yaw Rate Gyro 
with Signal Conditioning 


Complete Rate Gyroscope On a Single Chip 
Z-Axis (Yaw Rate) Response 

@ High Vibration Rejection Over Wide Frequency 
@ 2000 g Powered Shock Operation 

¢ Self-Test On Digital Command 

¢ Temperature Sensor Output 

« Precision Voltage Reference Output 

Absolute Rate Output for Precision Applications 
@ 5 V Single-Supply Operation 

@ Ultrasmall and Light (< 0.15 cc, < 0.5 gram) 


ANALOG 
15-11 DEVICES 


IMEMS Gyro Roadmap 
Investing in Future Products 


’ ADXRS Gen2 
Family 


Example Applications 
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Features and Performance 
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ADXL103 High Accuracy +1.5 g Single Axis 
Accelerometer 
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ADXL203 High Accuracy +1.5 g Dual Axis 
Accelerometer 


+3.0V TO +5.25V 
Cx 
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ADXL103/203 Low Cost +1.5 g Single/Dual 
Axis Accelerometer 


@ Single/Dual Axis Accelerometer on a Single IC Chip 
¢5mm x 5mm x 2mm LCC Package 
1 mg Resolution at 60 Hz 
@ Low power: < 700 pA at V,,=5V 
@ High Zero g Bias and Sensitivity Accuracy 
@ High Temperature Stability 
e 0.1 mg/° C Typical Zero g Tempco 
e 20 ppm/° C Typical Sensitivity Tempco 
 X and Y Axes Aligned to Within 0.1° (Typical) 
¢ BW Adjustment with a Single Capacitor 
e Bandwidths of 1 Hz to 2 KHz May Be Selected 
@ Single Supply Operation 
@ 3500 g Shock Survival 
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What Are Multichip Solutions? 


Multichip Solutions are subsystem or chipset solutions that 
address performance/functionality requirements not currently met 
by single-chip solutions. In our typical highly integrated modules, 
the embedded interconnect is essentially a “component” that 
helps in optimizing the overall chipset performance. Higher levels 
of performance from the component silicon devices are often 
possible after eliminating package parasitics and by taking 
advantage of the high-speed interconnect characteristics. As well, 
density improvements of 50% or greater are achievable. From a 
test, characterization, or qualification point of view, modules are 
treated equally with monolithic components. Multichip Solutions 
are available as standard products or custom developments. 
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AD10235 Dual Channel, 12-Bit 215 MSPS 
A/D Converter 
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AD10235 Dual Channel, 12-Bit 215 MSPS 
A/D Converter 


Dual, 215 MSPS Minimum Sample Rate 

@¢ SNR = 65 dB @ F,, Up to 65 MHz at 215 MSPS 

@ ENOB of 10.3 @ F,, Up to 65 MHz at 215 MSPS (-1 dBFs) 
@ SFDR = —80 dBc @ F,,, Up to 65 MHz at 215 MSPS (-1 dBFs) 
@ Input VSWR 1.1:1 to Nyquist 

@ Gain Flatness Up to Nyquist: < 0.1 dB 

@ 400 MHz Full Power Analog Bandwidth 

Power Dissipation = 1.3 W Typical at 215 MSPS 

¢ 1.5 V Input Voltage Range 

LVDS Digital Output Data 

¢ Output Data Format Option 

Data Sync Input and Data Clock Output Provided 

¢ Interleaved or Parallel Data Output Option 


PRELIMINARY DATA ANALOG 
16-5 > DEVICES 


AD12400 12-Bit 400 MSPS A/D Converter 
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AD12400 12-Bit 400 MSPS A/D Converter 


@ 400 MSPS Sample Rate 

@ 300 MHz Full Power Analog Bandwidth 

Patent Pending Ultrawideband Input Signal Conditioning 
Enhanced Spurious Free Dynamic Range 

@ SNR of 64 dBFS @ 128 MHz 

@ SFDR of 75 dBFS @ 128 MHz 

@ VSWR of 1.25 

Enhanced Spurious Free Dynamic Range 

@ Single-Ended or Differential Encode Signal 

@ LVDS Output Data 


¢ Twos Complement Output Data 
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AD10677 16-Bit, 65 MSPS A/D Converter 
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AD10677 16-Bit, 65 MSPS A/D Converter 


¢ 65 MSPS Guaranteed Sample Rate 

@ 80 MSPS Version Available 

@¢ 105 MSPS Version Available 

@ /./ W Power Dissipation 

@ Single-Ended, or Differential Analog Input 
Single PECL Clock Source 

¢ Digital Outputs 

@ True Binary Format 


@ 3.3 V and 5 V CMOS-Compatible 
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AD10678 16-Bit, 80/105 MSPS A/D Converter 


AD10678 


DIGITAL . 
POST- OUTPUT 


PROCESSING DATA BITS 


CLOCK DISTRIBUTION 
CIRCUIT 


DGND 3.3V DGND 
Be aes © 


DIGITAL POWER 


ANALOG 
16-10 DEVICES 


AD10678 16-Bit, 80/105 MSPS A/D Converter 


¢ 80 MSPS Guaranteed Sample Rate 
¢ 105 MSPS Guaranteed Sample Rate 
@ 80 dBFS Signal-to-Noise Ratio 

¢ Transformer Coupled Analog Input 
@ Single PECL Clock Source 

¢ Digital Outputs 

¢ True Binary Format 


¢ 3.3 V and 5 V CMOS-Compatible 
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AD15700 1 MSPS 16-/14-Bit Analog I/O Port 
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AD15700 1 MSPS 16-/14-Bit Analog I/O Port 


¢ 16-Bit 1 MSPS A/D Converter 
- S/(N+D): 90 dB Typ @ 250 kHz 
@ 14-Bit D/A Converter 
- Settling Time: 1 us 
- S/N: 92 dB Typ 
@ Two 80 MHz Amplifiers 
@ 30 V/us Slew Rate 
@ Rail-to-Rail Input and Output 
Two Gain Setting Center Tapped Resistors 
@ Resistor Ratio Tracking: 2 ppm/° C 
@ Unipolar Operation 
@ 132 mW Typical Power Dissipation 
@ No Pipeline Delay 
@ Output Current 15 mA 
@ SPI™/ QSPI™/ MICROWIRE™/ DSP Compatible 
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ADuM1100UR High Temperature Digital Ilsolator 
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ADuM1100UR High Speed Digital Isolator 


@ 125° C Max Operating Temperature 
High Data Rate: DC — 100 Mbps (NRZ) 
¢ Compatible with 3.3 V and 5.0 V Operation/Level Translation 
Low Power Operation 
e 5 V Operation: 
¢ 1.0 mA Max @ 1 Mbps 
¢ 4.5 mA Max @ 25 Mbps 
¢ 16.8 mA Max @ 100 Mbps 
e 3.3 V Operation: 
¢ 0.4 mA Max @ 1 Mbps 
¢ 3.5 mA Max @ 25 Mbps 
¢ 7.1 mA Max @ 50 Mbps 
@ 8-Lead SOIC Package 
@ 2.5 kV Isolation 
@ UL, CSA, and VDE Certifications 
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ADuM140x Quad Channel Isolators 
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ADuM140x Quad Channel Isolators 


High Data Rate: DC — 100 Mbps (NRZ) 
@ 100° C Max Operating Temperature 
@ 2./ V— 5.5 V Supply/Logic Levels 
@ Low-Power Operation 
e 4mA Max (DC — 2 Mbps, Total Four Channels) 
e 14 mA Max (@10 Mbps, Total Four Channels) 
e 125 mA Max (@100 Mbps, Total Four Channels) 
@ 16-Lead Wide Body SOIC Package 
@ 2.5 kV Isolation 
@ UL, CSA, and VDE Certifications 
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ADuM130x Triple Channel Isolators 
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ADuM130x Triple Channel Isolators 


High Data Rate: DC — 100 Mbps (NRZ) 

100° C Max Operating Temperature 

@ 2./ V—5.5 V Supply/Logic Levels 

¢ Low-Power Operation 
e 3 mA Max (DC — 2 Mbps, Total Four Channels) 
e 11 mA Max (@10 Mbps, Total Four Channels) 
e 94 mA Max (@100 Mbps, Total Four Channels) 

 16-Lead Wide Body SOIC Package 

@ 2.5 kV Isolation 

@ UL, CSA, and VDE Certifications 
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